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Perkin Centennial 


The American Association for the Advancement of Science has joined 
with many major scientific societies of this country to recognize, during the 
week of 10-16 September, the completion of the first century of the com- 
mercial preparation of synthetic dyes. 

The synthesis of mauve by 17-year-old William Perkin in 1856 was not 
the first synthetic coloring matter, for such compounds as picric acid had 
been prepared prior to this time. It was, however, the commercialization, in 
the form of syntheses on an industrial scale, of mauve for the purpose of 
dyeing of fibers which characterized this step as an important milestone in 
our advancing scientific civilization. 

Many of the great discoveries of science have been made as a result of 
careful scientific observation and noting the by-products of, or variations to. 
the expected reaction or effect. Perkin was not attempting to synthesize a 
dye when he made his great discovery. Actually he was trying to synthesize 
quinine by the inverse process of putting into his reaction mixture sub- 
stances which he knew were produced by decomposition of the original 
material. Among the products obtained from quinine was aniline, and the 
product that he obtained in this inverse-brew included a dark-colored mass. 
Upon extraction, this tar gave a brilliant purple solution which effected a 
direct dyeing on silk and wool. 

Although the original idea of just mixing substances together may not 
have been strictly scientific, Perkin did his work with care and kept good 
records, so that it did not take him long to arrive at the important observa- 
tion that it was an impurity in the aniline—namely, toluidine—which was 
responsible for the formation of the colored compound. Perkin’s great con- 
tribution was the development of the process to a reasonable commercial 
scale so that the industry of synthetic dyes could be established. 

Today there are very few natural dyes that have not yielded to synthetic 
production, and, by modification of structure, improvements have been 
made on the stability, color values, and application procedures for the dyes. 
Today there are synthetic dyes available, literally by the thousands, for spe- 
cial uses, such as indicators, biological stains, medicinals, and many impor- 
tant research requirements as well as the principal usage for clothing and 
decoration applications. 

The synthetic dye industry has become a major chemical industry 
throughout the world, and the United States has madevincreasingly signifi- 
cant contributions to its development during the last quarter of a century. 

The Perkin Centennial program being held in New York City this week 
has presented a distinguished group of European and American experts, 
who have discussed the economic, social, chemical, psychological, historical, 
and commercial aspects o! ° ,lor. In this cooperative celebration, the Amer- 
ican Association for the Advancement of Science has assisted in the portion 
of the program that deals with the history of color—Wa tace R. Brope. 
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Nature and Mode of Action 


of Oxidation Enzymes 


Practically all chemical reactions in 
living nature are started and directed in 
their course by enzymes. This being the 
case, man has of course since time im- 
memorial seen examples of what we now 
call enzymatic reactions—for example, 
fermentation and decay. It would thus 
be possible to trace the history back to 
the ancient Greeks, or still further for 
that matter. But this would be rather 
pointless, for observing a phenomenon is 
not the same thing as explaining it. It is 
more correct to say that our knowledge 
of enzymes is essentially a product of 
20th century research. 

An enzyme is a sort of catalyzer, and in 
this connection a reminder of the origin 
of the concept of catalysis may be appro- 
priate. The concept was put forward by 
a schoolfellow of mine from Linképing 
High School. I never had the honor of 
meeting him, for he was 124 years older 
than I. He was one of the founders of 
the Karolinska Institutet and the Swed- 
ish Medical Society, Jéns Jacob Ber- 
zelius, who in 1835 wrote in his year- 
book: 

“This is a new force producing chemi- 
cal activity and belonging as well to in- 
organic as organic nature, a force which 
is undoubtedly more widespread than we 
have hitherto imagined, and whose nat- 
ure is still concealed from us. When I call 
it a new force I do not thereby mean to 
say that it is a capacity independent of 
the electrochemical relations of matter; 
on the contrary, I cannot but presume it 
to be a particular manifestation of these, 





Dr. Theorell is head of the biochemistry depart- 
ment of the Nobel Medical Institute, Stockholm, 
Sweden. This article is based on an English trans- 
lation of the lecture he gave in Swedish on 12 
Dec. 1955, when he was awarded the Nobel prize in 
medicine for 1955. It was published here with the 
permission of the Nobel Foundation. 
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but as long as we cannot understand their 
reciprocal connections it will facilitate 
our researches to regard it for the time 
being as an independent force, just as it 
will facilitate our discussion thereof if it 
be given a name of its own. I shall there- 
fore to use a derivation well-known in 
chemistry, call it the catalytic force of 
bodies, decomposition through this force 
catalysis, just as with the term analysis 
we describe the separation of the constit- 
uent parts of bodies by means of ordinary 
chemical affinity. The catalytic force ap- 
pears actually to consist therein that 
through their mere presence and not 
through their affinity bodies are able to 
arouse affinities which at this temper- 
ature are slumbering. . . .” 

Enzymes are the catalyzers of the bio- 
logical world, and Berzelius’ description 
of catalytic force is surprisingly far- 
sighted—one is tempted to say prophetic. 
Especially is one struck by his expressly 
refusing to believe that other than chemi- 
cal forces are here in play; no, if one 
could once understand the mechanism 
it would doubtless prove that the forces 
of ordinary chemistry would suffice to ex- 
plain also these as yet mysterious reac- 
tions. 

Almost 100 years were to pass before 
it became clear that Berzelius had been 
right. The year 1926 was a memorable 
one. The German chemist Richard Will- 
statter gave a lecture then before the 
Deutsche chemische Gesellschaft in 
which he summarized the experiences 
gained in his attempts over many years 
to produce pure enzymes. Through vari- 
ous adsorption methods, he had removed 
more and more of the impurities in some 
enzymes; especially had he worked with 
peroxidase, an enzyme of general occur- 
rence in the vegetable kingdom. Finally, 
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there was so little substance left that, on 
ordinary analysis for protein, sugar, or 
iron, for example, the solutions gave 
negative results. But the “catalytic” en- 
zyme -effect was still there. Willstatter 
drew the conclusion that the enzymes 
could contain neither protein, carbohy- 
drate, nor iron and that they did not 
belong to any known class of chemical 
substances at all, and he was ‘even in- 
clined to believe that the effects of the 
enzymes derived from a new natural 
force; this was the view that 90 years 
earlier Berzelius had dismissed as im- 
probable. 

That same year, through the irony of 
fate, the American researcher J. B. 
Sumner published a work in which he 
claimed that he had crystallized in pure 
form an enzyme, urease, from “jack- 
beans.” The enzyme splits urea into car- 
bon dioxide and ammonia. Sumner had 
got his crystals in rather considerable 
quantities with the help of much simpler 
methods than those applied by Willstatter 
in purification experiments on other en- 
zymes. Sumner’s crystals consisted of col- 
orless protein. In the ensuing years, J. H. 
Northrop and his collaborators crystal- 
lized out three more enzyme prepara- 
tions, pepsin, trypsin, and chymotrypsin 
—hydrolytic enzymes that, like urease, 
split linkages by introducing water. 

If these discoveries had been undis- 
puted from the outset, it would probably 
not have been 20 years before Sumner, to- 
gether with Northrop and Stanley, re- 
ceived a Nobel prize. But it was not easy 
to show that the beautiful protein crys- 
tals really were the enzymes themselves 
and not merely an inactive vehicle for the 
actual enzymes. Both Sumner and North- 
rop adduced many probable proofs that 
what they had produced really were pure 
enzymes, but no absolutely conclusive ex- 
periment could be brought forward, and, 
as a matter of fact, this was at that time 
probably not possible for the simple 
reason that their preparations appeared 
to consist of only colorless protein. At that 
time, and even today for the rest, the 
methods of separation and analysis were 
scarcely sufficiently refined definitely to 
exclude the occurrence of small quanti- 
ties of impurities in a protein preparation. 
From many quarters, accordingly, objec- 
tions were raised to Sumner’s and North- 
rop’s results, and for obvious reasons espe- 
cially the Willstatter school made itself 
heard in this connection. 
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Yellow Enzyme 


When in 1933 I went on a Rockefeller 
fellowship to Otto Warburg’s institute in 
Berlin, Warburg and Christian had in 
the previous year produced a yellow-col- 
ored preparation of an oxidation enzyme 
from yeast. It was obviously very impure 
with respect to the high-molecular con- 
stituent parts, which consisted chiefly of 
rubberlike polysaccharides. The yellow 
color was of particular interest: it faded 
away on reduction and returned on oxi- 
dation with, for example, oxygen gas, so 
that it was evident that precisely the yel- 
low pigment had to do with the actual 
enzymatic process of oxidation-reduction. 
It was possible to free the yellow pigment 
from the high-molecular carrier sub- 
stance, whose nature was still unknown, 
by treatment with acid methyl alcohol, 
for example, whereupon the enzyme ef- 
fect disappeared. Through simultaneous 
works by Warburg in Berlin, Kuhn in 
Heidelberg and Karrer in Ziirich, the 
constitution of the yellow pigment (lacto- 
flavin, later riboflavin, vitamin B,) was 
determined. 

It was here for the first time possible 
to localize the enzymatic effect to a defi- 
nite atomic constellation: hydrogen freed 
from the substrate (hexose monophos- 
phate) is with the aid of a special enzyme 
system (triphosphopyridine nucleotide- 
Zwischenferment), whose nature was 
elucidated somewhat later, placed on the 
nitrogen atoms of the flavin at positions 
1 and 10 (Fig. 1), giving rise to the col- 
orless leukoflavin. This is reoxidized by 
oxygen gas, hydrogen peroxide being 
formed, and may afterwards be reduced 
again, and so forth. This cyclic process 
then continues until the entire amount of 
substrate has been deprived of two hy- 
drogen atoms and has been transformed 
into phosphogluconic acid, and a corre- 
sponding amount of hydrogen peroxide 
has been formed. At the end of the proc- 
ess, the yellow enzyme is still there in un- 
changed form, and has thus apparently, 
as Berzelius expressed it, aroused a chem- 
ical affinity through its mere presence. 

But there now remained some ex- 
tremely important questions to eluci- 
date: Why was the flavin in free form 
completely inactive, but active when it 
was anchored to a high-molecular car- 
rier? And what was this carrier? In order 
to find this out, I decided to try to purify 
the yellow enzyme, using for the purpose 
electrophoretic methods worked out by 
myself, At this time Tiselius had not yet 
worked out his technically more per- 
fected electrophoretic methods, but my 
own proved in any case surprisingly use- 
ful. 

The polysaccharides, which constituted 
80 to 90 percent of the entire weight, 
were completely removed, together with 
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some inactive colorless proteins. After 
fractional precipitations with ammonium 
sulfate, I produced a crystalline prepara- 
tion which on ultracentrifuging and elec- 
trophoresis appeared to be homogeneous. 
The enzyme was a protein with molecular 
weight 75,000, and it was strongly yel- 
low-colored by the flavin part. The result 
of the flavin analysis was i mole of flavin 
per mole of protein. With dialysis against 
diluted hydrochloric acid at low tempera- 
ture, the yellow pigment was separated 
from the protein, which then became 
colorless, In the enzyme test, the flavin 
part and the protein separately were in- 
active, but if the flavin part and the pro- 
tein were mixed at approximately neu- 
tral reaction, the enzyme effect returned, 
and the original effect came back when 
one mixed them in the molecular pro- 
portions 1/1, That in this connection a 
combination between the pigment and 
the protein came about was obvious, 
moreover, for other reasons: the green- 
yellow color of the flavin part changed 
to pure yellow, and its strong yellow 
fluorescence disappeared’ when it was 
linked to the protein. 

Developments in the flavin field were 
at this time (1934), to say the least, 
hectic. For a while Richard Kuhn be- 
lieved he was able to resynthesize the 
yellow ferment by bringing together lac- 
toflavin and my colorless protein com- 
ponent; when his work was published, 
however, we were already aware in Berlin 
that this assumption was not correct. The 
point was that in my electrophoretic ex- 
periments lactoflavin behaved as a neutral 
body, while the pigment part that was 
separated from the yellow enzyme moved 
rapidly toward the anode and was thus an 
acid. An analysis for phosphorus showed 
1 mole of phosphorus per mole of flavin, 
and when after a time (1934) I suc- 
ceeded in isolating the natural p'gment 
component, this proved to be a lactoflavin 
phosphoric acid ester, thus a kind of nu- 
cleotide, and it was obvious that the 
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Fig. 1. Mode of linkage between flavin 
mononucleotide and apoprotein in the 
“old yellow enzyme,” according to H. 
Theorell and A. P. Nygaard [Acta Chem. 
Scand. 8, 1649 (1954)] and A. P. Ny- 
gaard and H. Theorell [Acta Chem. Scand. 
9, 1587 (1955)]. 


phosphoric acid served to link the pig- 
ment part to the protein, 

I will now describe some simple experi- 
ments with the yellow enzyme, its colored 
part, which we now generally refer to as 
FMN (flavin mononucleotide), and the 
colorless enzyme protein. 

Experiment 1. A lantern-slide appara- 
tus is furnished with two cuvette holders 
and mirrors so that a correctly presented 
image of the cuvettes may be projected 
on a white screen. A slide with a solution 
of yellow enzyme and another with FMN 
of the same molar concentration are 
shown simultaneously. The fermenting 
solution is pure yellow, and the FMN 
solution green-yellow, owing to the fact 
that the light-absorption band in the blue 
of the free FMN is displaced somewhat 
in the long-wave direction on being linked 
with the protein component. A reducing 
agent (Na,S,O,) is now added to one 
cuvette—it does not matter which. The 
color disappears because of the forma- 
tion of leukoflavin. Oxygen gas is bub- 
bled through the solution: the color 
comes back as soon as the excess of re- 
ducing agent has been consumed. The ex- 
periment demonstrates the reaction cycle 
of the yellow enzyme: reduction through 
hydrogen from the substrate side, reoxi- 
dation with oxygen gas. 

Experiment 2. A flask containing FMN 
solution so diluted that its yellow color 
is not discernible to the eye is placed on 
a lamp giving long-wave ultraviolet 
light. The solution gives a strong, yellow 
fluorescence which disappears on reduc- 
tion and returns on bubbling with oxygen 
gas, 

Experiment 3. Two flasks are placed on 
the fluorescent lamp. One contains a di- 
luted solution of the free protein in phos- 
phate buffer (pH 7), and the other con- 
tains phosphate buffer alone. An equal 
amount of FMN solution is dripped into 
each flask. In the flask with protein, the 
fluorescence is at once extinguished, but 
in the flask with buffer solution alone, it 
remains. The experiment demonstrates 
the resynthesis of yellow enzyme, and 
since the fluorescence is extinguished by 
the protein, one may draw the conclusion 
that some group in the protein is in this 
connection linked to the imino group at 
position 3 (Fig. 1) of the flavin, which 
according to Kuhn must be free for the 
fluorescence to appear. 

The significance of these investigations 
on the yellow enzyme may be summarized 
as follows. 

1) The reversible splitting of the yel- 
low enzyme to apoenzyme and coenzyme 
in the simple molecular ratio 1/1 proved 
that we had here to do with a pure en- 
zyme; the experiments would have been 
incomprehensible if the enzyme itself had 
been only an impurity. 

2) This enzyme was thus demonstrably 
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a protein. In the sequel, all the enzymes, 
probably now more than 100, which have 
been isolated, have proved to be proteins. 

3) The first coenzyme, FMN, was iso- 
lated and found to be a vitamin phos- 
phoric acid ester. This has since proved 
to be something occurring widely in na- 
ture: the vitamins nicotinic acid amide, 
thiamine, and pyridoxine form in an 
analogous way a nucleotidelike coenzyme, 
which like the nucleic acids themselves 
combines reversibly with proteins. 

During the past 20 years, a large num- 
ber of flavoproteins with various enzyme 
effects have been produced. Instead of 
FMN, many of them contain a dinucleo- 
tide, flavinadenine dinucleotide, FAD, 
which consists of FMN and adenylic acid. 

During the last few years, technical ad- 
vances have made it possible to attempt 
a chemical definition of the way in which 
the linkage between coenzyme and en- 
zyme takes place. The now so-called 
“old” yellow ferment has in this connec- 
tion once more proved to be an excellent 
object. We constructed a very sensitive 
apparatus to record the time interval in 
changes in the intensity of the fluores- 
cence and were thus able to follow the 
rapidity with which the fluorescence 
diminishes when FMN and protein are 
combined or increases when they are 
split. Under suitable conditions, the speed 
of combination is very high. 

Thanks to the great sensitivity of the 
fluorescent method, my Norwegian col- 
laborator Agnar Nygaard and I were able 
to make accurate determinations of the 
speed constant simply by working in ex- 
tremely diluted solutions, where the com- 
bination speed is low because an FMN 
molecule so seldom happens to collide 
with a protein molecule. 

We determined the reaction speeds 
under different conditions. We varied the 
degree of acidity, ionic milieu, and tem- 
perature, and we treated the protein with 
a large number of different reagents that 
affect in a known way different groups in 
proteins. In this way, we succeeded with 
a rather high degree of certainty in ascer- 
taining that phosphoric acid in FMN is 
linked to primary amino groups in the 
protein and that the imino group in FMN 
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Fig. 2. Oxidation-reduction of diphos- 
phopyridine nucleotide. 
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is linked to the phenolic hydroxyl group 
in a tyrosine residue, whereby the fluores- 
cence is extinguished. 

We still do not quite understand how 
through its linkage to the coenzyme the 
enzyme-protein “activates” the latter to 
a rapid absorption and the giving off of 
hydrogen. But some things we do know. 
The oxidation-reduction potential of the 
enzyme is in any case of great impor- 
tance, and it is determined by a simple 
relation to the dissociation constants for 
the oxidized and for the reduced coen- 
zyme-enzyme complex. The dissociation 
constants are in their turn functions of the 
velocity constants for the combination be- 
tween coenzyme and enzyme and for the 
reverse process, and these velocity con- 
stants we have been able to determine 
both in the yellow ferment and in a num- 
ber of enzyme systems. Without going 
into any details, I may mention that the 
linkage of coenzyme to enzyme was 
found to have surprisingly big effects on 
the potential of the former. In a number 
of cases, the effect is strongly dependent 
on variations in the salt content. Here we 
may suspect physiologically significant 
relationships. 


Alcohol Dehydrogenases 


I may now mention something concern- 
ing our work on the alcohol dehydrogen- 
ases, although I will be relatively brief. 
These enzyme systems, like the flavin 
proteides, consist of colorless protein in 
reversible combination with a coenzyme, 
which in the present case is the diphos- 
phopyridine nucleotide, earlier generally 
referred to as cozymase, now as DPN, 
which has been elucidated in works by 
Hans von Euler, Karl Myrback, Ragnar 
Nilsson and others in Stockholm, and by 
Otto Warburg and Walter Christian in 
Berlin. It contains as active atomic group 
nicotinic acid amide, which analogously 
with the flavin in the yellow enzyme func- 
tions by absorbing hydrogen from one 
direction and giving it off in another. It 
contains, further, DPN ribose, phosphoric 
acid, and adenine (Fig. 2). 

Alcohol dehydrogenases occur in both 
the animal and the vegetable kingdom— 
for example, in liver, in yeast, and in 
peas. They are colorless proteins which 
together with DPN may either oxidize al- 
cohol to aldehyde, as occurs chiefly in the 
liver, or conversely reduce aldehyde to 
alcohol, as occurs in yeast. 

The yeast enzyme was crystallized by 
Negelein and Wulff (1936) in Warburg’s 
institute, the liver enzyme (from horse 
liver) by Bonnichsen and Wassen at our 
institute in Stockholm in 1948. 

These two enzymes have come to play 
a certain general role in biochemistry on 
account of the fact that it has been pos- 


sible to investigate their kinetics more ac- 
curately than is the case with other 
enzyme systems. The liver enzyme espe- 
cially we have on repeated occasions 
studied with particular thoroughness since 
especially favorable experimental condi- 
tions here present themselves. For all 
reactions with the DPN system, it is 
possible to follow the reaction 


DPN* + 2H = DPNH + H* 


spectrophotometrically, since DPNH has 
an absorption band in the more long-wave 
ultraviolet region, at 340 millimicrons, 
and thousands of such experiments have 
been performed all over the world. A 
couple of years ago, moreover, we began 
to apply our fluorescence method, which 
is based on the fact that DPNH but not 
DPN fluoresces, even if considerably more 
weakly than the flavins. With regard to 
the liver enzyme, there is a further effect, 
which proved extremely useful for certain 
spectrophotometric determinations of re- 
action speeds; together with Bonnichsen, 
I found in 1950 that the 340-millimicron 
band of the reduced coenzyme was dis- 
placed, on combination with liver alco- 
hol dehydrogenase, to 325 millimicrons, 
and together with Britton Chance, we 
were thus able with the help of his ex- 
tremely refined rapid spectrophotometric 
methods to determine the speed constant 
for this very rapid reaction. 

I shall not go into further details, but 
simply point out that extremely compli- 
cated reactions result from the fact that 
we are here dealing with a three-body 
problem containing the enzyme protein, 
the coenzyme, and the substrate, where, 
furthermore, both the coenzyme and the 
substrate occur in both oxidized and re- 
duced forms. 

A more or less complete system may 
be described thus: only after nine steps 
does the enzyme become free to begin a 
new cycle; the net result is that the alco- 
hol has given two of its hydrogen atoms 
to the coenzyme. Even this simplified 
schema means that one must deterrnine 
18 speed constants, two for each part- 
reaction, which is of course a formidable 
task. We have succeeded, however, in 
determining some of them for the yeast 
enzyme. 

The kinetics of the liver enzyme is quite 
other than that of the yeast enzyme. Here, 
almost literally, we have to do with a 
simpler reaction process that can be ex- 
pressed with only three equations and six 
velocity constants. 

We have here been able to determine 
all the six constants at different degrees 
of acidity and with different salt con- 
tents; hence that the reaction speeds of 
this enzyme system are probably at pres- 
ent the best known of all (Theorell, Bon- 
nichsen, Chance, Nygaard). 

The difference between the yeast and 
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liver enzymes indicated here explains why 
the yeast enzyme produces alcohol from 
aldehyde, while the liver enzyme after- 
wards does the contrary. 

It is curious that the same coenzyme 
which in the yeast makes alcohol by at- 
taching hydrogen to aldehyde also occurs 
in the liver to remove, on the advent of 
the alcohol—for example, through the 
taking of food—the same hydrogen again, 
so that the alcohol becomes aldehyde 
again, which is then oxidized further. 

When we had studied the kinetics of 
the alcohol dehydrogenases it was a sim- 
ple matter to use these to determine 
alcohol quantitatively—for example, in 
blood samples. This so called “ADH- 
method” is about as accurate as Wid- 
mark’s method, but it is more sensitive 
and above all practically specific for ethyl 
alcohol, It has now been legally intro- 
duced in forensic chemical practice in 
Sweden and in West Germany. 


Hemin Proteides 


Even before going to Berlin in 1933, I 
had become interested in a close relative 
of hemoglobin, the myochrome or, as it 
was afterwards called, the myoglobin dis- 
covered spectroscopically by K. A. H. 
Morner in 1897, and had crystallized it in 
the pure form in 1932. 

After my return home, I set about puri- 
fying another hemin proteide, cyto- 
chrome c, one of the “histohematins” or 
“myohematins” observed by the Irishman 
MacMunn in his home-made spectro- 
scope at the end of the 1880's, Mac- 
Munn’s “hematins,” after a period of 
obscure existence in brevier type in larger 
textbooks, had been brought out into the 
light again by David Keilin in Cambridge 
in 1925. In 1936 we obtained the cyto- 
chrome approximately 80-percent pure, 
and in 1939 at all events very close to 
100-percent pure. 

It is a beautiful, red, iron-porphyrin- 
containing protein that functions as a 
link in the chain of the cell-respiration 
enzymes, the iron atom now taking up 
and now giving off an electron, and the 
iron thus alternating valency between the 
trivalent ferric and the divalent ferrous 
stages. It is a very pleasant substance to 
work with, not merely because it is lovely 
to look at, but also because it is uncom- 
monly stable and durable. From 100 kilo- 
grams of heart meat of horse one can 
produce 3 to 4 grams of pure cytochrome 
c. The molecule weighs about 12,000 and 
contains one mole of iron porphyrin per 
mole. 

Experiment 4. Two cuvettes each con- 
tain a solution of ferricytochrome c. The 
color is blood red. To one are added some 
grains of sodium hydrosulfite: the color 
is changed to violet-red (ferrocyto- 
chrome). Oxygen is then bubbled 
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Fig. 3. The peptide chain 1 to 12 (Val 
is the amino acid, valine; Glu is glutamine ; 
Lys is lysine; and so forth) is linked to the 
hemin by means of two cystein-S-bridges 
and a histidine-iron linkage. 


through the ferrocytochrome-solution: no 
visible change occurs. The ferrocyto- 
chrome thus cannot be oxidized by oxy- 
gen. A small amount of cytochrome oxi- 
dase is now added: the ferricytochrome 
color returns. 

From this experiment we can draw the 
conclusion that reduced cytochrome c¢ 
cannot react with molecular oxygen. In 
a chain of oxidation enzymes, it will thus 
not be able to get next to the oxygen. 
The incapacity of cytochrome to react 
with oxygen was a striking fact that re- 
quired an explanation. Another peculiar- 
ity was the extremely firm linkage be- 
tween the red hemin pigment and the 
protein part; in contradistinction to the 
majority of other hemin proteides, the 
pigment cannot be split off by the addi- 
tion of acetone acidified with hydro- 
chloric acid. Further, there was a dis- 
placement of the light-absorption bands 
which indicated that the two unsaturated 
vinyl groups in the hematin of the cyto- 





Fig. 4. Steric model of the hemopeptide remaining after pepsin digestion of cytochrome c¢, 
constructed of metal parts representing the atomic distances and valency directions. In 
the figure, the peptide chain is disposed by means of “hydrogen linkages” as a left-twist- 
ing a-spiral, seen at right angles to the longitudinal axis. Both sulfur bridges (S$) and the 
imidazole group (IM) of the histidine then fit their correct linkage positions, and the 
peptide chain becomes parallel to the hemin plate (the light, polygonal metal plate at 
the bottom of the picture). 


chrome occurring in ordinary protohemin 
were saturated. In 1938 we succeeded in 
showing that the porphyrin part of the 
cytochrome was linked to the protein by 
means of two sulfur bridges from cystein 
residues in the protein of the porphyrin in 
such a way that the vinyl groups were 
saturated and were converted to a-thio- 
ethyl groups. The firmness of the linkage 
and the displacement of the spectral 
bands were herewith explained. This was 
the first time that it had been possible to 
show the nature of chemical linkages be- 
tween a “prosthetic” group (in this case, 
iron porphyrin) and the protein part in 
an enzyme. Karl Gustav Paul has since 
found an elegant method whereby the 
sulfur bridges may be split with silver 
salts, and he has with organic chemical 
methods conclusively confirmed the con- 
stitution in this respect. 

The light-absorption bands of the cy- 
tochrome showed that it is a hemochro- 
mogen, which means that, as a rule, two 
nitrogen-containing groups are linked to 
the iron, in addition to the four pyrrol- 
nitrogen atoms in the porphyrin. From 
magnetic measurements that I made at 
Linus Pauling’s laboratory in Pasadena, 
and from amino acid analyses, titration 
curves, and spectrophotometry together 
with A, Akeson, it emerged (1941) that 
the nitrogen-containing, hemochromo- 
gen-forming groups in cytochrome c¢ 
were histidine residues, or, to be more 
specific, their imidazole groups. 

Recently we have got a bit farther. 
Tuppy and Bodo in Vienna began last 
year with Sanger’s method to elucidate 
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Fig. 5. The model in the longitudinal direction of the a-spiral. For the sake of survey 
ability, the lateral chains have been fitted only to the amino acids lysine, 3, cysteine, 4 
and 7, and histidine, 8. 


the amino acid sequence in the hemin- 
containing peptide fragment that one ob- 
tains with the proteolytic breakdown of 
cytochrome c, and they succeeded in de- 
termining the amino acids nearest the 
hemin. The experiments were continued 
and supplemented by Tuppy, Paleus, and 
Ehrenberg at our institute in Stockholm 
with the result shown in Fig. 3. 

When in 1954 Linus Pauling delivered 
his Nobel lecture in Stockholm, he 
showed a new kind of model for the study 
of the steric configuration of peptide 
chains, which as we know may form 
spirals or folded leaves of various kinds. 
It struck me then that it would be ex- 
tremely interesting to study the question 
which of these possibilities might be com- 
patible with the sulfur bridges to the 
hemin part and with the linkage of nitro- 
gen-containing groups to the iron. Pauling 
was kind enough to make me a present 
of his peptide-model pieces. 

Anders Ehrenberg and I then made a 
hemin model on the same scale as the 
peptide pieces and constructed models of 
hemin peptides with every conceivable 
variant of hydrogen linkage (Figs. 4, 5). 
It proved that many variants could be 
definitely excluded on steric grounds, and 
others were improbable for other reasons. 
Of the at least 20 original alternatives, 
finally only one remained—a left-twisting 
a-spiral with the cysteine residue No. 4 
linked to the porphyrin side chain in 
the 4-position, and cysteine No. 7 to the 
side chain in the 2-position. The imida- 
zole residue fitted exactly to linkage with 
the iron atom. The peptide spiral be- 
comes parallel to the plane of the hemin 
plate. 

I think it may be said that it was of 
considerable interest to have Pauling’s 
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and Corey’s most important spiral con- 
firmed by purely chemical methods, 
which in our case of course was possible 
thanks to the unique circumstance that 
we had a short peptide linked at no fewer 
than three places to a rigid structure, the 
hemin. After we had sent this work to the 
printer, there arrived from Arndt and 
Riley in England a roentgen-crystallo- 
graphic confirmation that cytochrome c 
contains left-twisting «-spirals. 

Through calculations on the basis of 
the known specific weight of the cyto- 
chrome, we now consider it extremely 
probable that the hemin plate in cyto- 
chrome c is surrounded by peptide spirals 
on all sides in such a-way that the hemin 
iron is entirely screened off from contact 
with oxygen gas; here is the explanation 
of our experiment in which we were un- 
able to oxidize reduced cytochrome c with 
oxygen gas. The oxygen simply cannot get 
at the iron atom. There is, on the other 
hand, a possibility for electrons to pass in 
and out in the iron atom via the imidazole 
groups (Fig. 6). 

One-sixth of the entire steric structure 
of the cytochrome molecule is herewith 
elucidated, and we glimpse further pos- 
sibilities of gradually elucidating the rest. 
It strikes me as interesting that even at 
this stage the special mode of reacting 
of the cytochrome is beginning to be un- 
derstood from what we know of its chemi- 
cal constitution. 


Peroxidases and Catalases 


Peroxidases and catalases, according to 
what we know, are hemin proteides, thus 
close relatives of hemoglobin and cyto- 
chromes. Their way of acting was ob- 


served as early as the 19th century—the 
catalases at the beginning, and the per- 
oxidases in the middle. It was almost 
inevitable that the first to produce hydro- 
gen peroxide, the Frenchman Thénard, 
should also discover the catalase effect. 
As soon as hydrogen peroxide is brought 
into contact with the majority of na- 
tive biological materials, the hydro- 
gen peroxide is broken down with de- 
velopment of gas to oxygen and water. 
That the catalases contain hemin as an 
active group was shown as probable by 
Zeile and Hellstrém at Hans von Euler’s 
institute in 1930, and the first catalase, 
from cow’s liver, was crystallized by Sum- 
ner and Dounce in 1937. 

Experiment 5. To 3 percent H,O, in 
phosphate buffer at pH 7 is added 0.2 
milligram of catalase. A vehement forma- 
tion of gas is observed. When the bub- 
bling has abated, the contents are poured 
out and fresh H,O, and buffer are added. 
The bubbling nevertheless continues in 
consequence of minimal amounts of re- 
manent catalase. 

The peroxidases are of general occur- 
rence in the vegetable kingdom. When in 
1941 we crystallized a peroxidase for the 
first time, from horse radish, it proved, 
contrary to all Willstatter’s assumptions, 
to contain protein as well as carbohydrate 
and hemin, and thus, iron. The reason 
Willstatter was unable to show the pres- 
ence of any of these in his diluted solu- 
tions, which were nonetheless still active, 
was simply that Willstatter had happened 
upon a quite unusually strongly active 
enzyme, One-thousandth of a milligram 
in 1 liter of solution still gives a distinct 
effect. The peroxidases do not break 
down hydrogen peroxide directly, but 
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Fig. 6. Hypothetical section through a 
cytochrome c-molecule. The solid lines 
show the hemopeptide. The dashed lines 
show the parts of the natural molecule 
split off with pepsin. The region between 
the outer and inner circles is taken up by 
the side chains of the amino acids. The 
four peptide chains surround the iron 
atom, making it inaccessible to oxygen gas. 
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“activate” it to oxidize quite a number of 
hydroquinones, anilines, or even nitrite. 

Experiment 6. To H,O, in acetate buf- 
fer, pH 4.6, is added a trace of peroxi- 
dase: no effect. Benzidine is now added: 
blue coloring results. 

Peroxidases occur here and there in 
animal material—for example, in leuco- 
cytes (verdoperoxidase, isolated in pure 
form by Kjell Agner in 1941) and in 
milk (lactoperoxidase, isolated by myself 
and Akeson a year or so later). 

In the living cells, both catalases and 
peroxidases function in the same way by 
using the hydrogen peroxide arising in 
connection with the reaction of oxygen 
with a number of autoxidable substances, 
such as flavins, ascorbic acid, and so 


forth, to oxidize otherwise difficultly com- 
bustible substrates. Especially interesting 
is Agner’s observation that the verdoper- 
oxidase in the leucocytes + H,O,, can de- 
toxify, for example, tetanus and diph- 
theria toxins, which would of course ex- 
plain one of the main functions of the 
leucocytes. 

Catalases and peroxidases both give, 
with H,O,, first greenish complex com- 
pounds and then reddish ones. The study 
of these has presented immensely intricate 
problems, where we have had to use com- 
binations of spectrophotometric and now 
very refined magnetic methods to try to 
elucidate the mechanism. Our American 
colleague Britton Chance, who in 1946— 
1948 worked at the Nobel Institute, has 


Osmotic Pressure 


Francis P. Chinard and Theodore Enns 


Two recent articles, by Hildebrand 
(1) and Babbitt (2), have made evident 
some of the differences of opinion con- 
cerning the meaning of osmotic pressure. 
As is indicated by Hildebrand, the con- 
cept of osmotic pressure is of considerable 
importance in biological and physiologi- 
cal problems in which membranes are in- 
volved. Many physiologists have consid- 
ered osmotic pressure to be the pressure 
exerted by solute molecules on a mem- 
brane permeable to the solvent but not 
to the solute. However, most, if not all, 
physical chemists and thermodynamicists 
consider osmotic pressure to be the pres- 
sure difference that must be imposed by 
the analyst across a membrane or barrier 
in order to establish equilibrium with re- 
spect to a substance that can cross the 
barrier. To some of the former group, 
osmotic pressure appears to be an in- 
trinsic property of solute molecules. To 
the latter group, the determination of 
osmotic pressure is simply a convenient 
means of quantifying the effect of one 
constituent of a system on the properties 
of another constituent, just as determina- 
tions of freezing-point depression, boiling- 
point elevation, and vapor-pressure low- 
ering are also measures of this effect. 

We consider that the continued empha- 
sis, in the physiological literature and 


472 


occasionally in some of the more physico- 
chemical contributions, on osmotic pres- 
sure as a property solely of solute mole- 
cules is unfortunate and misleading. We 
believe it is desirable, therefore, to set 
forth an elementary statement of the 
meaning of osmotic pressure (3). The 
following exposition presupposes ‘some 
knowledge of the basic terms used. How- 
ever, it may be noted here that the end- 
result as applied to physiological prob- 
lems gives emphasis to the fact that the 
properties of water are affected by so- 
lutes. Consideration of the problem of 
capillary permeability by this approach 
has led to a reexamination of some fun- 
damental physiological concepts (4). 

To simplify the discussion, use is made 
of the concept of chemical potentials, 
which was introduced by Willard Gibbs 
(5). An elementary exposition of the con- 
cept will be found in W. Mansfield 
Clark’s textbook (6). One of us (F.P.C.) 
has attempted a brief qualitative descrip- 
tion (7). 


Development 


Consider a system comprised of two 
liquid phases, A and B, separated by a 


rigid membrane or barrier. Phase A con- 


successfully carried investigations still 
further in this field. 


Conclusion 


What is the final goal of enzyme re- 
search? The first stage is to investigate 
the entire steric constitution of all en- 
zymes—a nice little job! So far, we know 
only the most easily accessible sixth part 
of the smallest enzyme molecule, cyto- 
chrome c. 

In the second stage, it is a matter of 
deciding how the enzymes are arranged 
in the cell structures. This implies, as a 
matter of fact, the filling of the yawning 
gulf between biochemistry and morphol- 


ogy. 


tains only one constituent, denoted by the 
subscript 1, to which the barrier is per- 
meable; phase B contains constituent 1 
and another constituent, 2, to which the 
barrier is not permeable. Constituents 1 
and 2 are soluble in each other. The pres- 
sure, P, is initially the same in the two 
phases. We wish to obtain a measure of 
the effects of constituent 2 on the proper- 
ties of constituent 1. This effect will be 
expressed in terms of the chemical poten- 
tial of constituent 1, in other words, in 
terms of the Gibbs free energy per mole 
of constituent 1. Under the initial con- 
ditions of equality of pressure in the two 
phases, equilibrium does not obtain with 
respect to constituent 1; experimentally 
there will be found net passage of con- 
stituent 1 from phase A to phase B; the 
chemical potential of constituent 1 in 
phase A, p’,, is greater than the chemical 
potential of constituent 1 in phase B, 
wa 

The chemical potential of a given sub- 
stance may be defined by the relationship 


w=po+RT Ina (1) 


where R is the gas constant, T is the 
absolute temperature, In denotes natural 
logarithm, a is activity and p° is a con- 
stant at any given set of values for T 
and P. 

Under the initial conditions, the chem- 
ical potential of constituent 1 in phase 
A is 


wi=p°+ RT Ina’: (2) 
and in phase B it is 
ws =p?+ RT Ina’ (3) 


The difference between the chemical po- 
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medical division of Baltimore City Hospitals. 
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tentials of constituent 1 in the two phases 
is then 


W.-W" = RT In 





a’; 
a”; 


(4) 


To obtain a measure of this difference 
of the chemical potentials, use is made 
of the experimental fact that when a cer- 
tain pressure difference is imposed across 
the barrier there will be no net passage 
of constituent 1 from phase A to phase 
B. Experimentally, it is found that the 
pressure on phase B, Pg, must be greater 
than the pressure on phase A, P4. Equi- 
librium is established with respect to 
constituent 1 in this manner, and the 
chemical potential, w’,,»4, of constituent 
1 in phase A at the pressure P, is equal 
to the chemical potential, 1”, pp, of con- 
stituent 1 in phase B at the pressure P». 

We have now the relationships 


Wi, pg = Wi, pg + RT Ina’, (5) 
and 

W's, Pp = 1%, pp + RT In a”s (6) 
But equilibrium obtains; hence, 


ws, PA = ws, PR ( 7 ) 
and 


%,p4+RT Inai= 
W%,pptRT Ina”, (8) 


From Eqs. 7 and 8 we have 
Ws, pp — Ws, p4 = RT la = (9) 
1 


where 2°, pp and ¥°, p, are determined 
by temperature and pressure. The system 
is considered to be isothermal, and we 
need be concerned only with the varia- 
tions of uw with P. This variation is given 


by 
au ae 
(35 rn . 
where the subscripts T and n indicate 
that the temperature and composition re- 
main constant, and where V is the partial 
molal volume of the constituent under 
consideration. For sufficiently small varia- 
tions of P—that is, if P, and P, differ by 
a sufficiently small amount, and if the 


compressibility of the constituents may 
be neglected—we may write 


(10) 


Ws, »_p-B,e4=Vi(Pa-Pa) (11) 


From Eq. 11 and Eqs. 4 and 9, there 
follows immediately 





wi -w's = Vi(Ps- Ps) =RT In - (12) 
1 
whence 
Pr-Pyzna ey (13) 
V; ai 
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where x is the so-called osmotic pres- 
sure. 

It is important to note that the osmotic 
pressure multiplied by the partial molal 
volume of the constituent under consid- 
eration is equal to the difference between 
chemical potentials that obtained when 
the pressures on the two phases were 
equal. Nowhere does “the pressure of 
solute molecules” enter. 

The limiting law, or van’t Hoff law, of 
osmotic pressure is derived from Eq. 13 
by the use of simplifying assumptions. 
The activity, a, is the product of the 
mole fraction, N, and the mole fraction 
activity coefficient, f. We may then write 
for Eq. 13 

ey St (14) 
Vi N"f"1 
The convention that the activity of con- 
stituent | in phase A is unity is now ap- 
plied. Equation 14 reduces to: 
RT 1 RT 


x= In——— =-= InN": (15) 
Vi N".f"s Vi n fa (lo 





If constituent 2 is present in sufficiently 
small concentrations, it may be assumed 
that N’”’,f’”, approaches N’’, in value. In 
the present simplified system, we have 
N”,+N”’,= 1. Hence, N”,/’’, may be 
replaced by (1 — N’’,). We now have 


-_ RT (1-N” 
t= V. n 2) 


i 


(16) 


The logarithmic portion is expressed as 
a series to give 
RT 


x=-— —N".— Vr ”\2 
m 7, [ 2— Yo (N"s) 


—¥4(N"2)*---- (17) 
It is now assumed that all terms in the 


expansion of degree higher than 1 may 
be neglected. Thus 


RT 
= = «Ne (18) 

V 
But eS (19 
u NN": n”, +n". (19) 


where n denotes number of moles. But 
n’’, is small compared with n’’,; there- 
fore, we may write N”,=n”,/n’’,. We 
then have 


RT 
a= - 


ee (20) 
ns 4 V; 


But n’’,V, is simply the volume occupied 
by constituent 1 and may be written V,. 
Then n’’,/V, is the molal concentration 
of constituent 2 and is denoted by C’’,. 
We have finally 


a= C"s RT (21) 


This is van’t Hoff’s limiting law of os- 
motic pressure, It is an approximation, It 


does no more than indicate the approxi- 
mate relationship between the concentra- 
tion of constituent 2 and the pressure 
difference that must be imposed in the 
present system in order to establish equi- 
librium with respect to constituent 1. 


Conclusions 


The relationship is analogous in form 
to the simple gas law. However, this 
analogy does not require that the pres- 
sure difference x, experimentally deter- 
mined, be the “bombardment pressure of 
the solute molecules against the barrier.” 
Indeed, if this were the case, the pressure 
“exerted” by the solute molecules against 
the barrier would have to be a negative 
bombardment pressure in order to ac- 
count for the passage at equal hydrostatic 
pressures of the solvent from the pure 
solvent phase to the solution phase. It 
may be pointed out that there is no justi- 
fication or basis for the concept of nega- 
tive pressure: pressure approaches zero 
as the molecular density approaches zero, 
but pressure does not and cannot assume 
negative values. 

Use of the term osmotic pressure in the 
sense of the “pressure of the solute against 
a membrane permeable only to the sol- 
vent” cannot be justified either on theo- 
retical or on experimental grounds (see, 
for example, 6, 8, 9). 

On occasion, the convenient opera- 
tional designations, “solvent” and “so- 
lute,’ have been used with the impli- 
cations of fundamental differences in 
properties. It will be noted that these 
designations have been avoided in the 
derivation given here. In a system such as 
is considered here, “solvent” would desig- 
nate constituent 1 and “solute” constitu- 
ent 2. But the meaning of such designa- 
tions would be simply that the barrier is 
permeable to constituent 1 and not per- 
meable to constituent 2. The designations 
would be reversed if a barrier permeable 
to constituent 2 but not to constituent | 
were used. A system frequently consid- 
ered in physiology is that formed by the 
plasma, the capillary walls, and the in- 
terstitial fluid. In a simplified form of the 
system, water would be the solvent, the 
plasma proteins the solute, and the capil- 
lary walls the barrier. In such a simplified 
system, the osmotic pressure of the 
plasma as determined in the laboratory 
provides a measure of the effect of the 
proteins on the properties of water. 

The term osmotic pressure is in itself 
misleading. It is probable that this has 
contributed to the confusion surrounding 
the meaning of the term. As we have 
noted, osmotic pressure as experimentally 
determined is a pressure difference and 
not an absolute pressure. The experimen- 
tal implications have been retained in, for 
example, the terms freezing-point depres- 


473 








sion and boiling-point elevation; there is 
no connotation of absolute measurements 
but only of relative measurements. The 
freezing point of a pure solvent is, in 
effect, that temperature at which a liquid 
phase and a solid phase can coexist 
without change of mass of the individual 
phases. The freezing point of a solu- 
tion is that temperature at which a 
solid, pure-solvent phase can coexist 
with a liquid-solution phase without 
change of mass of the individual phases. 
The difference between these two tem- 
peratures is the freezing-point depres- 
sion. In other words, the temperature 
of a solution and of the pure solvent must 
be decreased below the freezing point of 
the pure solvent in order to establish 
equilibrium with respect to the solvent 
between the solvent in the solution and 
solvent in the pure solid phase. Similar 
remarks apply to boiling point elevation. 
Osmotic pressure is then simply the pres- 
sure increment that must be imposed 
on a solution in order that pure solvent 
phase and solution phase, separated by an 
appropriate barrier permeable only to the 
solvent, can coexist without change of 
mass of the individual phases. In other 
words, osmotic pressure as a pressure dif- 
ference is similar to the freezing-point 
depression and to the boiling-point ele- 
vation. 

This should provide an adequate nega- 





tive answer to the often asked question: 
“Does osmotic pressure exist as such in 
a solution?” A negative answer is also 
provided from the derivations we have 
given. It may be pointed out, in addition, 
that Gibbs referred to the “so-called os- 
motic pressure” and indicated clearly that 
the pressure calculated by the laws of 
Boyle, Charles, and Avogadro for the 
solute in the space occupied by the solu- 
tion was calculated and not experimen- 
tally found (10). Pressure can be meas- 
ured in a single phase, just as temperature 
can. But just as the determination of 
freezing point or boiling point requires 
the coexistence of two phases, so does 
the determination of osmotic pressure re- 
quire the coexistence of two phases (J/). 

One does not subtract freezing-point 
depression from the actual temperature 
of a solution to calculate an “effective 
temperature.” No more should one sub- 
tract osmotic pressure from the actual 
pressure of a solution to calculate an “ef- 
fective pressure.” 

It is recognized, as Haldane pointed 
out a number of years ago (12), that the 
concept of osmotic pressure as something 
which exists in solutions even when no 
external pressure is applied is firmly en- 
trenched. It is hoped, nonetheless, that 
this discussion may help to clarify the 
meaning of osmotic pressure and that the 
concept of osmotic pressure as the bom- 


World-Wide Travel of 
Atomic Debris 


L. Machta, R. J. List, L. F. Hubert 


For centuries meteorologists have 
thought of exploring large-scale atmos- 
pheric circulations by means of tracers. 
The literature describes how man has 
successfully tracked fluorescent particles 
to a distance of 100 miles (J), used 
radioactive tracers across the United 
States (2), and followed volcanic ash 
and forest fire smoke over distances of the 
order of 1000 miles (3). Only the dust 
from a major volcanic eruption, such as 
Krakatao, has been tracked on a truly 
global scale. 

During two of the nuclear test periods 
in the Pacific Proving Grounds of’ the 
U.S. Atomic Energy Commission, suffi- 
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cient radioactive debris was thrown into 
the atmosphere to be deposited in both 
hemispheres. Measurements of the de- 
posited radioactivity were obtained from 
exposed sheets of gummed film. The de- 
tails of the network and the sampling 
and measurement techniques have been 
described by Eisenbud and Harley (4). 
It should be noted, however, that the 
deposition of particles on the adhesive 
surface depends either on the presence of 
precipitation or, in dry weather, on tur- 
bulence to assist the impaction of the 
particles on the horizontal surface of the 
paper. It is thus possible to have a cloud 


of radioactive particles pass two stations 





bardment pressure of solute molecules 
against an impermeable barrier will 
eventually be abandoned. 
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simultaneously and have only the station 
with rain note the presence of the par- 
ticles overhead. The gummed-film 
method of collection is recognized as 
being as crude as it is simple. 

The nuclear explosions are treated in 
this article, the Mike shot on 1 Novem- 
ber 1952 and the Bravo shot on 1 March 
1954. The shots were similar in that both 
are described as having had energy in 
the megaton range, both were detonated 
at or near the earth’s surface on a coral 
island, and both had atomic clouds that 
penetrated into the stratosphere. To the 
meteorologist, the main difference of in- 
terest between the two events is the 
season. 


Winds 


The winds acting on the two atomic 
clouds at the time of detonation are il- 
lustrated in Fig. 1. The wind structure 
has been estimated, when necessary, from 
observations at nearby locations and 
times. On both days the tropopause was 
found at an altitude of about 55,000 feet, 
and it separated winds blowing from dif- 
ferent directions. The easterly winds 
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above the tropopause increased in speed 
to the highest altitude of the available 
wind information for the Bravo shot, 
while for Mike the easterly winds de- 
creased in speed and ultimately changed 
to westerly winds. The easterly winds in 
the trade-wind layer, the moist maritime 
air mass lying near the sea, extended up 
to about 20,000 feet during the detona- 
tion of the Mike device, while for the 
Bravo shot they were below 10,000 feet. 
Between the trade-wind layer and the 
tropopause, one normally finds westerly 
winds. During the Mike shot these west- 
erlies were temporarily interrupted and 
became southerly winds, while for the 
Bravo shot they were toward a more 
normal bearing. 

In Fig. 2. is found the approximate 
area covered during the early days by 
that part of the nuclear cloud from the 
Mike shot which was located below the 
tropopause. The shaded areas in Fig. 2 
have been deduced from meteorological 
considerations alone, and, in many cases, 
are subject to considerable uncertainty. 
Shading was discontinued when the 
meteorological data no longer warranted 
any reasonable estimate of the path. The 
light winds and sparsity of upper-wind 
observations have made tracing the upper 
tropospheric portion of the Mike cloud 
particularly uncertain. For this reason, 
the time of passage across the North 
American mainland is unknown. Tracing 
was discontinued on 7 November. The 
tradewind portion of the nuclear cloud 
appears to have split south of Japan, the 
upper portion (near 20,000 feet) curving 
around a Pacific high cell and entering 
the United States about 9 November. 

The estimated meteorological path of 
the Bravo cloud is shown in Fig. 3. The 
upper tropospheric portion of the nuclear 
cloud was traced to the Central Ameri- 
can area by about 5 March, and an off- 
shoot extending northward into the 
United States at about 20,000 feet was 
detected approximately 1 week later. 

Differences between the paths of the 
Mike and Bravo clouds are evident from 
Figs. 2 and 3. In part, the differences 
are seasonal and in part due to the spe- 
cific meteorology for the shot days. Thus, 
in November the mid-tropospheric west- 
erly winds are not as strong as they are 
in March, and they are located farther 
north, on the average. Further, in No- 
vember one finds an anticyclonic circula- 
tion not far from the Marshall Islands 
which is not typically present in March. 
The shallowness of the trade-wind layer 
during the Bravo shot is an example of a 
feature unusual for the region during 
any season. 

There has been no attempt to track the 
stratospheric portions of the atomic cloud 
because of the sparsity of wind observa- 
tions at these altitudes. Evidence from 
numerous isolated high-level winds, nut 
necessarily obtained during the periods 
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of the two nuclear tests, suggests a path 
that would travel around the earth at 
about the same latitude as the point of 
origin. It is interesting to note that in no 
case was it imperative to rely on strato- 
spheric transport of the nuclear debris to 
account for the earliest arrival at any 
point, for the transport of the nuclear 
cloud in the troposphere appeared to ac- 
count for the first observations of radio- 
activity. 

An attempt to determine the earliest 
arrival time at the ground at each point 
of observation has been undertaken. The 
results, which are shown in Figs. 2 and 3 
as the number of days after the shot day, 
should in many cases be viewed with 
caution. First, in many of the stations in 
the Southern Hemisphere, the deposited 
activity was so low that it made the ar- 
rival date almost meaningless. Second, 
despite elaborate precautions, it is likely 
that some gummed films were contami- 
nated during handling. Finally, as noted 
in the second paragraph the apparent ar- 
rival time of the cloud at many stations 
coincided with rainfall, suggesting that 
the nuclear cloud may have been over- 
head some time earlier but that precipi- 
tation was required to bring its activity 
to earth. 


Fallout 


It is noted that, in accordance with the 
meteorological estimates, the fallout over 
the United States progressed roughly 
from west to east during the Mike shot. 
Fallout from the Bravo event did not ap- 
pear at the West Coast stations in the 
United States until 2 weeks after one of 
the cloud protuberances entered the cen- 
tral United States. Of perhaps greatest 
interest, although also of greatest doubt, 
are the comparatively early arrival times 
in the Southern Hemisphere. Thus, for 
example, a literal interpretation of the 
chart reveals that every station in the 
Southern Hemisphere showed an earlier 
arrival time than did the United States 
West Coast stations for the Bravo case. 
Also of interest are the compara- 
tively late arrival times for the mid-Pa- 
cific stations west of the Hawaiian Is- 
lands during the Mike fallout. These sta- 
tions were south of one branch of the 
nuclear cloud and north of the other. 

The actual fallout at each station and 
an analysis of the data are shown on Figs. 
4 and 5. The units are cumulative decayed 
beta activity for the first 35 days follow- 
ing each event and are approximately 
equivalent to millicuries per 100 square 
miles (the values have not been corrected 
for the efficiency of the gummed film.) 
Several features that differentiate the 
two maps should be noted. First, an aver- 
age value for all United States and Ca- 
nadian stations was obtained for the Mike 
shot, as opposed to values for individual 


stations during the Bravo shot. Second, 
the isolines located between points on the 
West Coast of the United States and 
points in the Western Pacific Ocean are 
also based on fallout observations ob- 
tained from transport vessels for Bravo. 
Finally, as is evident, the network was 
expanded between the two events, pri- 
marily in an attempt to locate stations 
in rainy areas. In many cases, when the 
period of record is incomplete or the 
data are suspect, parentheses have been 
placed around the number. No attempt 
has been made to reconstruct the isolines 
for the fallout that occurred within the 
first 24 hours of the shot. 

The comparatively small values ob- 
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Fig. 1. Upper winds at shot time. Arrows 
blow with the winds, and barbs indicate 
wind speed; full barb, 10 knots; one-half 
barb, 5 knots. 
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Fig. 2. Early history of the Mike cloud. The figures indicate the number of days between detonation and the first ground observation 
of fission products. 
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Fig. 3. Early history of the Bravo cloud. The figures indicate the number of days between detonation and the first ground observation » 


of fission products. 
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Fig. 4. Total radioactive fallout from the Mike cloud in the period from 2 to 35 days after detonation, in millicuries per 100 square 
miles. Hatching indicates the approximate November position of the Intertropical Convergence Zone, the belt of low pressure that tends 
to separate Northern and Southern Hemisphere air near the surface of the earth. 
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Fig. 5. Total radioactive fallout from the Bravo cloud in the period from 2 to 35 days after detonation, in millicuries per 100 square 
miles. Hatching indicates approximate March position of the Intertropical Convergence Zone, the belt of low pressure that tends to 
separate Northern and Southern Hemisphere air near the surface of the earth. 


tained at the Southern Hemisphere sta- 
tions especially during the Mike shot, are 
immediately evident from the fallout 
maps. The northern part of the Northern 
Hemisphere, however, received equally 
small depositions. The distribution of 
fallout for the Pacific stations appears to 
be consistent with the features of the 
meteorology described, although the 
branching of the cloud south of Japan in 
the Mike pattern is based only on scanty 
observational evidence. 

It is apparent that radioactive debris 
produced by nuclear explosions does not 
possess all the desired attributes of a 
tracer for studying global circulations. 


Information concerning the magnitude 
and distribution of the radioactivity that 
remains airborne after the initial fallout 
is not available. The debris, being par- 
ticulate, is washed out of the atmosphere 
and cannot be strictly treated as a con- 
servative property. Thus, for example, 
the depositions in the Southern Hemis- 
phere may have been low because most 
of the debris was rained out as it passed 
southward through the Intertropical Con- 
vergence Zone. In addition, the most 
effective sampling program for the debris 
provides only the crudest measure of the 
fallout. Yet, despite these limitations, it 
appears that the meteorologist can ob- 


A. O. Weese, Ecologist 


Asa Orrin Weese was born of Canadian 
parentage in Hutchinson, Minnesota, 7 
November 1885, and died in Norman, 
Oklahoma, 20 November 1955. After 
graduating from the University of Min- 
nesota in 1909, he taught for 2 years in 
an academy and, from 1911 to 1922, was 
a member of the department of biology 
at the University of New Mexico. He re- 
ceived the degrees of master of arts 
(1914) and doctor of philosophy (1922) 
at the University of Illinois, working in 
ecology under V. E. Shelford. His special 
interest in community ecology and suc- 
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cession began then and _ continued 
throughout his entire career. He was pro- 
fessor of biology at James Millikan Uni- 
versity for 2 years and then came in 1924 
to the University of Oklahoma as a pro- 
fessor of zoology. 

As a student of developing biotic com- 
munities, Weese was, of course, interested 
in all of their components, both plant and 
animal, but his personal studies turned 
especially to the insects of the grasslands. 
In New Mexico he studied also the 
horned lizard and, at the seashore, an- 
nelids and sea urchins, all in relation to 


tain useful information by operating such 
a network of gummed films during nu- 
clear test periods. Although it is not pro- 
posed that special nuclear tests be under- 
taken for meteorological purposes, it 
seems reasonable to expect even greater 
value from future tests using an expanded 
network and having detonations at other 
locations and times. 
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the communities to which they belonged. 
The summers for him were always a 
time for study, and he took part in the 
work of various summer laboratories. He 
was in charge of the course in marine 
ecology at the Friday Harbor Laboratory 
in Puget Sound in 1925 and 1929. He and 
I were among the founders of the Rocky 
Mountain Biological Laboratory at 
Gothic, near Crested Butte, Colorado, in 
1928, and he succeeded to its presidency 
in 1938. For many years he was respon- 
sible for the instruction in ecology at that 
laboratory. 

He was the secretary of the Ecological 
Society for 10 years and its president in 
1931. He served officially in various other 
organizations, including the Ecologist’s 
Union, the National Research Council's 
Committee on Grasslands, Grasslands 
Research Foundation, and the Oklahoma 
Biological Survey. In all of these he held 
important offices and helped shape poli- 
cies. He played a significant part in the 
activities of the Oklahoma Academy of 
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Science, and he was a member of various 
scientific, academic, and honorary socie- 
ties. He served on both state and national 
committees that were concerned with 
ecology and its applications. As ecologist 
with the Oklahoma Biological Survey, he 
participated with his students in many 
field excursions, and his own published 
output of scientific contributions was aug- 
mented by their work. 

Dr. Weese was the recipient of many 
distinctions within the university, such as 
the deanship of the graduate college for 
a period, the chairmanship of the Com- 
mittee on Faculty Research for some 
years, and, during the last years of his 
life, the David Ross Boyd professorship 





of zoology. He held elective offices in 
such local organizations as Sigma Xi, the 
American Association of University Pro- 
fessors, and others. 

His most significant trait was his wide 
and profound knowledge; his reading and 
study were extensive and not limited to 
his field of research. He was an able in- 
vertebrate zoologist, he was interested in 
the quantitative aspects of genetics as 
well as bioecology, and he developed a 
course in quantitative biology. He was 
able to penetrate obscure problems and 
to give advice and illumination on mat- 
ters both inside and outside his own fields. 
He contributed greatly to the develop- 
ment of the departmental library at the 


H. H. De Jong, 
Experimental Neurophysiologist 


The history of experimental catatonia 
is the history of the collaboration by in- 
vestigators from different countries, 
united in the love of science and in the 
enjoyment of scientific research, as well 
as by the synthesis of data from physiol- 
ogy, biology, and clinical experience—a 
synthesis indispensable to the future prog- 
ress of neuropsychiatry. 

H. Holland De Jong was born in 1895 
in Sneeck, Holland. In 1928 at a meeting 
of the Société de Neurologie de Paris, he 
presented a paper on the treatment of 
tremors by bulbocapnine, an alkaloid 
that he regarded as an “antagonist of 
tremors.” In the course of plethysmo- 
graphic investigations of many patients, 
De Jong had discovered a “vascular ri- 
gidity” in catatonics that he failed to find 
in other patients. He thought of the pos- 
sibility of the experimental reproduction 
of this illness, and, on the advice of Mag- 
nus, became interested in bulbocapnine. 
But being unacquainted with clinical 
catatonia, he had not begun this work. 

At that time, I had, with others, under- 
taken a systematic study of Kahlbaum’s 
catatonia, with a physiological explora- 
tion of this illness by new processes and 
a comparison of the physiological data 
with precise clinical data based on a 
study of many patients. I had reached 
the conclusion that catatonia constitutes 
a psychomotor syndrome of toxic origin. 
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I approached De Jong, and we agreed to 
collaborate. 


Our first joint experiments were under- ; 


taken in Paris in the laboratory of 
Claude. We compared in detail the symp- 
toms that were produced by bulbocap- 
nine in the cat with the symptoms of 
human catatonia. We found in the ani- 
mal, as in human beings, the various 
manifestations of catalepsy: active and 
passive negativism, barriers, catatonic 
hyperkinesis, and neurovegetative dis- 
turbances, including salivation and respi- 
ratory disturbances. The same parallel- 
ism was also found in electromyograhic 
curves and in disturbances in chronaxie, 
as in the experiments of Bourguignon and 
De Jong, and in man by Claude, Bour- 
guignon, and Baruk. 

Our next experiments were in Amster- 
dam in the laboratory of Brouwer. We 
were uble to study in detail the action 
of bulbocapnine for a wide range of doses 
and for the entire vertebrate series. In 
this way, we formulated laws describing 
the stages that follow increasing doses, 
from sleep to catalepsy, from catalepsy 
to negativism, from negativism to hyper- 
kinesis, and finally, with still stronger 
doses, to epilepsy and the rigidity of de- 
cerebration. In similar fashion, the study 
of the animal series, starting with fish 
through batrachians, reptiles, and birds 
to mammals, permitted us to verify the 





university and was responsible for many 
of its acquisitions, Since his death, this 
library has been named in his honor. 

A kindly, interested, and cooperative 
scholar, he left a moving and permanent 
impression on all with whom he came in 
contact. He bore his own burdens simply 
and fully shared those of his colleagues 
and his community, which, in a growing 
university, were often not light. Like so 
many whose accomplishments remain 
long to tell their stories, he will never be 
replaced, and he will live on in the deeds 
of his students and associates. 

A. RicHARDS 
Department of Zoology, 
University of Oklahoma 


role of the cortex. We described this 
work in our joint book (1930), which 
brought us both the Herpin prize of the 
Academy of Medicine. 

De Jong and I were then separated. I 
remained in Paris, and De Jong went to 
the United States to teaching posts at 
Duke University and Johns Hopkins 
University, where he discovered experi- 
mental hormonal catatonia (adrenaline, 
acetylcholine, and so on), surgical cata- 
tonia, mescalinic catatonia, and so on. 
During this period, I discovered, in Paris, 
experimental catatonia that was induced 
by the toxin of Escherichia coli (1933), 
biliary experimental catatonia (with Ca- 
mus, 1934), and other types of experi- 
mental catatonia, induced by cerebral 
edema, ACTH, chlorpromazine, and so 
on. During his last years, De Jong investi- 
gated the role of intestinal and hepatic 
factors, His research on catatonia by ob- 
literation of the intestinal lumen and by 
ligature of the biliary ducts must have led 
him to consider again conceptions of the 
role of hepatointestinal factors in cata- 
tonia and schizophrenia, conceptions that, 
after the work of Buscaino and our work 
on this subject had converged toward our 
present conclusions, have had important 
therapeutic results. 

Recently, De Jong and I began to think 
about collaborating again in Paris. Alas, 
his premature death on 16 February 1956, 
at the age of 61, in Osawatomie, Kansas. 
where he was director of research and 
education at Kansas State Hospital, pre- 
vented the realization of this plan. This 
great misfortune abruptly ended a life 
dedicated to science and deprived medi- 
cine of a scientist of exceptional intelli- 
gence and perspicacity, a scientist whose 
goal it was to discover the causes of men- 
tal illness. 

H. Baruk 
Maison Nationale de Charenton, 
Paris, France 
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News of Science 


Physicians from Abroad 
and Medical Competence 


The admission into the United States 
of large numbers of graduates of foreign 
medical schools is described as “remi- 
niscent of the diploma-mill era of fifty 
years ago” by Willard C. Rappleye, dean 
of the Faculty of Medicine at Columbia 
University, in his annual report to Presi- 
dent Grayson Kirk of Columbia. After 
pointing out that at the present time 
more than 25 percent of the house staffs 
in the hospitals of the United States are 
aliens, and that the percentage in a few 
states is more than 50 percent, the report 
says: 

“It has been predicted recently that 
over 5,000 foreign-trained physicians will 
enter the country this year, compared 
with a total of 6,977 graduates of all the 
American medical schools. Most of the 
foreigners will be graduates of unap- 
proved medical schools. In many sections 
of the country there are now two classes 
of citizens as far as medical services are 
concerned: those who are to be cared 
for by physicians who have had a satis- 
factory preparation for medical practice, 
and those whose medical care will be pro- 
vided for by physicians who are gradu- 
ates of substandard schools. . . . It is to 
be hoped that in fairness to the American 
public as well as to the individuals in- 
volved some equitable plan can be 
worked out to offer opportunities to 
foreign-trained physicians who would be 
welcomed as additions to the medical 
profession in this country, provided they 
meet reasonably satisfactory standards 
of educational preparation.” 

Rappleye’s report also discusses a re- 
lated medical problem, the national sup- 
ply of physicians: “The gross ratio of 
the number of physicians in the nation’s 
population—one doctor to about every 
750 persons—is approximately sufficient 
if all were adequately trained, better 
distributed, up-to-date in their knowl- 
edge and skills, and more effectively used 
in relation to actual needs.” Rappleye 
states that during the last 45 years the 
number of medical graduates has risen 
117 percent, while the population has 
grown 76 percent: 

“The output of the medical schools in 
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recent years has increased more rapidly 
than the population. Last year the addi- 
tions to the profession in this country 
totalled 7,917, almost twice the number 
of physician deaths reported—about 
4,000. The net gain was about 3,900. The 
figures, however, are the least significant 
part of the picture, because the quality 
and competence of doctors are far more 
important than their numbers.” 


U.S.-Australian Submarine Cruise 


Observations made on a recent United 
States-Australian scientific cruise on a 
British submarine will help to determine 
the exact shape of the earth and have 
contributed to knowledge of the forma- 
tion of mountains. Sponsored by the 
Office of Naval Research, the 7500-mile 
cruise was made by H.M.S. Telemachus 
between 1 June and 1 Aug. The project 
was suggested in 1954 by Lloyd V. Berk- 
ner, president of Associated Universities, 
Inc., and the program of gravity meas- 
urements was laid out by Maurice Ewing 
and J. Lamar Worzel of Columbia Uni- 
versity’s Lamont Geological Observatory, 
J. M. Rayner of the Bureau of Mineral 
Resources of Australia, and A. Robertson 
of the New Zealand Department of 
Scientific and Industrial Research. 

The Telemachus crossed the Tasman 
Sea from Sydney, Australia, to New 
Zealand, then zigzagged across the 
Tonga-Kermadec Trench between the 
Tasman Sea and the open Pacific Ocean. 
The vessel also visited Wellington and 
Auckland, N.Z., and the Fiji and Tonga 
Islands. Observations were made from 
the submerged submarine at depths 
ranging from 50 to 200 feet, where dis- 
turbances from surface waves are suffi- 
ciently reduced to allow precise measure- 
ments. 

The Tonga-Kermadec Trench, which 
is about 1200 nautical miles long, ex- 
tends from Samoa to New Zealand. 
Along the sides of the trench, the ocean 
depth is about 15,000 to 20,000 feet, and 
the trench itself is about 10,000 feet deep, 
making the distance from the surface of 
the ocean to the bottom of the trench 
a total of about 25,000 to 30,000 feet, one 
of the deepest ocean floors in the world. 





A complex pendulum: apparatus, in- 
vented by F. A. Vening-Meinesz of the 
Netherlands, was used for gravity obser- 
vations. During the trip, about 130 
gravity measurements were made by 
Hugh H. Traphagen of the Lamont Geo- 
logical Observatory and Stewart Gunson 
of the Australian Bureau of Mineral Re- 
sources. 

Gravity varies with geographic loca- 
tion because of the shape of the earth 
and the geologic structure of its crust. 
The Telemachus observations will be 
used to determine the types of rocks and 
their thicknesses in this ocean region. 
The resulting information will be pooled 
with other gravity observations for a 
more precise determination of the shape 
of the earth, a long-sought goal. 

The Tonga-Kermadec Trench has 
been of particular interest to geologists 
and geophysicists, since it is believed to 
be an initial stage in the development of 
a new mountain range. Measurements 
taken aboard the Telemachus furnish 
new details of this mountain-building 
process. Sounding and seismic measure- 
ments of the trench were previously car- 
ried out in 1952-53 by Russell Raitt, of 
the Scripps Institution of Oceanography, 
La Jolla, Calif. Results of the work done 
on the Telemachus will be presented at 
a scientific meeting in Australia in De- 
cember of this year. 


Brain of Birds 


It has long been recognized that cere- 
bral evolution in mammals and in birds 
has gone in different directions. For, 
whereas in mammals each cerebral 
hemisphere has come to be dominated by 
a multilaminated cortex or pallium of 
superficial gray matter, in birds it con- 
sists largely of a deeply placed mass, the 
corpus striatum, which lies at the base of 
the telencephalon. The striatum is so 
uniquely complex and large in birds that 
it comprises most of the cerebral hemi- 
sphere, there being little overlying ma- 
terial that can be termed cortex. Since 
the olfactory sense tends to be degenerate 
in birds, it is not surprising that their 
archipallium, the primitive olfactory cor- 
tex, is poorly developed when compared 
with that of mammals or reptiles. 

But what of those cerebral components 
that have evolved into the nonolfactory, 
neopallial cortex of mammals? To what 
extent are they present in the rudimen- 
tary cortex? Have they otherwise failed 
to develop? Or are they also included 
within the massive corpus striatum? If 
so, to what degree? 

The matter of avian homologs of the 
mammalian cerebral cortex has occa- 
sioned some dispute. An archipallial cor- 
tex is indubitably present in birds. Some 
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workers have also identified a neopallial 
cortex; but this at best is small and poorly 
differentiated. In addition, portions of 
the hyperstriatal area of the corpus 
striatum have been regarded as homol- 
ogous to neopallial cortex. Most of the 
avian corpus striatum, however, has been 
equated with parts of the mammalian 
corpus striatum composed of the so- 
called basal ganglia. Thus the total neo- 
pallial component of the bird’s brain has 
been thought to be rudimentary when 
compared with that of mammals. 

Such a concept of the bird’s neopal- 
lium has been challenged by Stingelin 
[Experientia 12, 242 (1956)], who states 
that recent embryological studies by 
Kallén [Acta Anat. 17, 72 (1954)] show 
that only the deepest part of the avian 
striatal complex (palaeostriatum primi- 
tivum and palaeostriatum augmentatum ) 
—rather than most of the striatum, as 
hitherto supposed—is homologous to the 
mammalian corpus striatum or _ basal 
ganglia, whereas by far the major part 
of the avian striatum (hyperstriatum, 
neostriatum, archistriatum) is homolo- 
gous to the neopallium of mammals. This 
concept, Stingelin thinks, is supported by 
recent investigations in morphology, 
physiology and animal psychology. The 
stratified arrangement of the avian stria- 
tum in highly cerebralized forms, more- 
over, indicates that it is a structure of in- 
tegration. Hence, concludes Stingelin, the 
neopallial complex of birds is strictly 
comparable to that of mammals in both 
function and organization.—W. L. S., Jr. 


Galapagos Research Station 


European biologists are attempting to 
establish an international biological re- 
search station on one of the Galapagos 
Islands, which are in the Pacific 658 
miles west of Ecuador. The project is 
being sponsored by the International 
Union for Cooperation, Brussels, Bel- 
gium. The union has received approval 
of the plan from the Ecuadorian Govern- 
ment, which will provide part of the staff 
and an island site if funds can be raised 
elsewhere. 

The Galapagos were first surveyed 
more than a 100 years ago by Charles 
Darwin during his round-the-world voy- 
age. He noted on his return to England 
“the manner in which closely allied ani- 
mals replaced one another in proceeding 
southward” and considered that the 
Galapagos fauna in particular had pro- 
vided him with “the origin” of his views 
on the creation of species. 

Subsequent surveys have shown that 
37 percent of the coastal fish, 40 percent 
of the plants, and 96 percent of the rep- 
tiles on the islands were not found any- 
where else in the world. This is thought 
to be a result of geographic isolation. 
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The great tortoises on the islands, 
weighing up to 400 pounds, and the 
iguana lizards, are now reported to be in 
danger of extinction from semiwild dogs 
and pigs that eat their eggs. 


U.S. Physician and Laos 


Thomas A. Dooley, a young physician 
from St. Louis, Mo., has gone to Laos, 
where he has offered his services to the 
Laotian Public Health Department. Dur- 
ing the war Dooley served as a naval 
physician at a refugee camp at Haiphong 
in northern Vietnam. His return trip has 
been financed by proceeds from the sale 
of his book on his experiences. United 
States companies have given Dooley drug 
supplies and other equipment, and he is 
accompanied by three former Navy med- 
ical corpsmen who served with him at 
Haiphong. 

In an interview in Hong Kong on 27 
Aug., Dooley commented that the Com- 
munists who are infiltrating the under- 
developed Asian countries “appear to 
practice exactly what we preach.” For 
example, they have sent 22 physicians 
to Cambodia. 


Radioactive Reserpine 


Reserpine, a drug extracted from the 
Rauwolfia plant and used for the treat- 
ment and cure of certain mental disor- 
ders and for the reduction of high blood 
pressure, has been produced in a radio- 
active form at Argonne National Labo- 
ratory. The new drug was produced by 
growing the plant in an atmosphere con- 
taining radioactive carbon dioxide. 

The research team that carried out the 
work consisted of Edwin A. Peets and 
Arthur Schulert, of Columbia Univer- 
sity’s Lamont Geological Observatory, 
and John Skok and William Chorney, 
of Argonne’s biological and medical re- 
search division. Radioactive reserpine 
will be used at Columbia in studies that 
involve physiological and biochemical 
actions in the animal body. 


Arctic Flora Study 


A “coldhouse”’ to study arctic flora is 
to be built at the Botanical Gardens in 
Copenhagen, Denmark. A refrigerator 
will be used to keep temperatures just 
below freezing in winter and at a maxi- 
mum of between 55 and 60°F in summer. 

The Copenhagen University Institute 
of Biology estimates the cost of the proj- 
ect at approximately 250,000 kroner 
(about $35,000). The Rockefeller Foun- 
dation has contributed $20,000 and Dan- 
ish foundations will provide the balance. 

The coldhouse was planned by two 


Copenhagen University botanists, Tyge 
Boecher and Thorwald Soerensen, both 
of whom have made botanical expedi- 
tions to Greenland. Last month Boecher 
visited Copenhagen University’s Arctic 
Institute on Disko Island off the coast of 
Greenland to collect seeds and plants for 
the coldhouse. Plans are also being made 
to grow seeds collected from other parts 
of the Arctic, Canada, Norway, and the 
Alps, and other mountain areas. 


Nuclear Energy Notes 


The U.S. Atomic Energy Commission 
has approved the negotiation of a con- 
tract for limited development work on a 
unique nuclear power reactor system that 
was proposed jointly by the Chugach 
Electric Association of Anchorage, 
Alaska, and the Nuclear Development 
Corporation of America of White 
Plains, N.Y. The proposal is for a power 
reactor of 10,000-kilowatt capacity that 
would use heavy water as moderator, 
liquid sodium as coolant, and slightly 
enriched uranium as fuel. The plant 
would be located at Anchorage. 

* * * 

The Danish Atomic Energy Commis- 
sion has purchased a farm on the island 
of Risoe, west of Copenhagen, where a 
nuclear research station is to be erected. 
The farm will be used for experimental 
work in such projects as the application 
of radioisotopes to the improvement of 
crops and the storage of farm products. 

* * * 

The European Organization for Nu- 
clear Research (CERN) has recently 
accepted a $400,000 grant from the Ford 
Foundation, to be spent over 5 years, to 
help in strengthening cooperation in nu- 
clear physics research, primarily with 
the United States and with other coun- 
tries not members of CERN, The grant 
is expected to be used mainly to enable 
guest professors to visit CERN and to 
give young scientists opportunities to 


work in its laboratories. 
* * * 


Construction of France’s first electro-' 


nuclear power plant for peaceful uses 
will begin soon in the Loire Valley. The 
installation will be built by Electricity 
of France, the nationalized electric power 
industry, at Voine, between the Vienne 
and Loire Rivers. The plant’s reactor, 
which is to be completed in 1959, will 
have an initial capacity of about 60,000 
kilowatts, with a probable expansion to 
300,000 kilowatts. 
ee 

The U.S. Atomic Energy Commission 
has reduced its prices for carbon-14 and 
iodine-131. The cost of carbon-14 is now 
$28 per millicurie for shipments in 
amount of 199 millicuries or less; for 
shipments in amounts greater than 199 
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millicuries, the price drops to $22 per 
millicurie. The previous prices were $36 
and $32 for these quantities. 

Iodine-131 now costs 50 cents per mil- 
licurie for shipments of 499 millicuries 
or less, and 40 cents per millicurie for 
amounts greater than 499 millicuries. 
Previously iodine-131 cost 75 cents and 
65 cents for like quantities, 


News Briefs 


"Geologists of the Geological Survey, 
working in cooperation with the National 
Department of Mineral Production, 
Brazil, under the auspices of the Inter- 
national Cooperation Administration, 
have reported a large body of zinc and 
copper mineralization near the small vil- 
lage of Vazante in the northwestern part 
of the state of Minas Gerais, Brazil. The 
deposit is in branching, subparallel fault 
breccia zones that range from a few me- 
ters to 60 meters in width. Samples indi- 
cate that ore may average 35 percent zinc. 

Copies of the report and maps have 
been placed on open file. They may be 
inspected at the libraries of the Geologi- 
cal Survey in Washington, D.C.; Menlo 
Park, Calif.; and Denver, Colo.; and at 
the office of the Departamento Nacional 
da Producao Mineral, Rio de Janeiro, 
Brazil. 


® Marie-Jacques van Nedervelde recently 
stumbled upon an important find of pre- 
historic animal bones when he chased a 
rabbit into a cave on Caldy Island near 
Tenby in western England. About 200 
specimens were sent to a museum, where 
an expert has reported that “they are 
among the most important archeological 
discoveries of recent years in Britain, and 
certainly the westernmost signs of the 
Ice Age.” 


"Moscow radio has reported that last 
month two Soviet scientists descended 
into the crater of an active volcano in 
eastern Siberia. This was the first time 
since 1923 that anyone had been inside 
the 9000-foot crater of Avachinskaya 
Sopka. 

The men climbed about 750 feet into 
the crater, then slid down a rope for 
another 180 feet. Steam and suffocating 
gases were spurting from holes in the 
rock floor during the 20-minutes that 
the group took pictures and made ob- 
servations. 


Scientists in the News 


EARL L. GREEN, associate professor 
in the department of zoology at Ohio 
State University, has been named direc- 
tor of the Roscoe B. Jackson Memorial 
Laboratory, Bar Harbor, Me. 
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E. N. pa C. ANDRADE, since 1928 
Quain-Professor at the University of 
London, England, will lecture on 17 
Sept. at the Franklin Institute, when he 
will discuss the “Mechanical behavior of 
metal single crystals.” 


ROBERT ROBINSON, internation- 
ally known British organic chemist, cele- 
brated his 70th birthday on 13 Sept. 
Simultaneously, Interscience Publishers, 
Inc., published Perspectives in Organic 
Chemistry, edited by Alexander Todd 
and dedicated to Robinson. In this vol- 
ume a number of his pupils and friends, 
such as Paul Bartlett, Linus Pauling, R. 
B. Woodward, Karl Ziegler, and others 
have contributed essays about their par- 
ticular branches of organic chemistry. 


JOHN A. D. COOPER, associate pro- 
fessor of biochemistry, has been ap- 
pointed assistant dean of the Northwest- 
ern University Medical School. At pres- 
ent Cooper is in Brazil to direct a course 
on radioisotope techniques in biology 
and medicine. He also will make a 
3-month tour of South American uni- 
versities and scientific societies. 


ALMON W. SPINKS, an electrical 
engineer, has rejoined the staff of the 
electrical instruments section of the Na- 
tional Bureau of Standards. Spinks, who 
had 24 years of previous experience at 
NBS, will be in charge of the bureau’s 
aircraft electrical network laboratory, 
which provides consultation service and 
makes qualification tests on electrical 
aircraft equipment for the Navy. 


MARK G. FOSTER, a physicist and 
former head of the development division 
at the Cornell Aeronautical Laboratory, 
Buffalo, N.Y., has been appointed direc- 
tor of research for the Crosley Govern- 
ment Products Division, Avco Manufac- 
turing Corporation. He will have his 
offices at the Crosley plant in Evendale, 
Ohio. 


LEE De FOREST, pioneer in the de- 
velopment of modern radio, was honored 
in Munich, Germany, on 27 Aug., when 
the Munich plant for Beckman Instru- 
ments, Inc., gave a dinner to celebrate 
his 83rd birthday. Dr. and Mrs. De 
Forest are touring Europe for 6 months. 


A. STANLEY THOMPSON, §for- 
merly chief engineer of the nuclear power 
department of the Studebaker-Packard 
Corporation, recently joined the General 
Atomic Division of the General Dynam- 
ics Corporation. At present housed in 
temporary quarters in San Diego, Calif., 
General Atomic will begin construction 
this year of its permanent laboratory 
facilities on a site in the northern part of 
the city. 


GORDON W. DOUGLAS has been 
appointed professor and chairman of the 
department of obstetrics and gynecology 
at New York University College of Medi- 
cine, a unit of New York University— 
Bellevue Medical Center. He succeeds 
William E. Studdiford, who is retiring. 
Douglas has been on the university’s col- 
lege of medicine staff since 1949. 


JORGE ANCIZAR-SORDO, direc- 
tor of the Laboratorio Quimico Nacional, 
Bogota, Colombia, and a fellow of the 
AAAS, recently celebrated his 25th anni- 
versary of service as a chemist for the 
Colombian Government. 


ROBERT HERMAN, formerly assist- 
ant to the director of the Applied Physics 
Laboratory, Johns Hopkins University, 
and visiting professor of physics at the 
University of Maryland, has accepted a 
position as consulting physicist on the 
General Motors research staff at the GM 
Technical Center. 


SAMUEL MOSS, formerly physiolo- 
gist at the Dairy Husbandry Research 
Branch, Department of Agriculture, 
Beltsville, Md., has been appointed ex- 
ecutive secretary of the Human Embry- 
ology and Development Study Section, 
Division of Research Grants, National 
Institutes of Health, Bethesda, Md. 


Recent Deaths 


WILLIAM A. BLACK, Montclair, N. 
J.; mechanical engineer in charge of the 
research laboratory at the General Time 
Corporation; 24 Aug. 

JOHANNES S. BUCK, Rensselaer, 
N. Y.; 60; associate director of chemistry 
at the Sterling-Winthrop Research In- 
stitute; former associate professor of 
chemistry at Duke University; 10 Aug. 

ROY E. CLAUSEN, Berkeley, Calif.; 
65; professor and chairman of the de- 
partment of genetics at the University of 
California, Berkeley; vice president of 
the AAAS Pacific Division in 1947; 21 
Aug. 

LOUIS GREENWALD, New York, 
N. Y.; 67; physician who specialized in 
diseases of the blood; former associate 
professor of medicine at the New York 
Medical College; 27 Aug. 

ALFRED C. KINSEY, Bloomington, 
Ind.; 62; professor of zoology and di- 
rector of the Institute for Sex Research 
at Indiana University; 25 Aug. 

GILBERT E. KLEIN, Oak Ridge, 
Tenn.; 39; senior metallurgist with the 
solid state division of the Oak Ridge 
National Laboratory; 20 Aug. 

MEYER LEVITZ, New York, N. Y.; 
46; retired chairman of the physics and 
general science department of Chris- 
topher Columbus High School; 29 Aug. 
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GEORGE M. REED, Pittsburgh, Pa.; 
78; curator emeritus of the Brooklyn 
Botanic Garden; 30 June. 

GEORGE I. SWETLOW, Brooklyn, 
N.Y.; 57; professor of medical jurispru- 
dence at the Brooklyn Law School; 
lecturer on neuroanatomy at the Long 


Island College Hospital; 20 Aug. 


Education 


® New York University has commissioned 
a 65-foot schooner, the Action, for ocean- 
ographic research. The following studies 
are among those planned for the Action: 

1) Air-sea boundary processes, includ- 
ing the exchange of energy between the 
atmosphere and the oceans and oceanic 
effects on long-range weather forecast- 
ing. 

2) Solar radiation, including the ques- 
tion of how much of the sun’s energy 
penetrates the sea and how much is re- 
flected. Knowledge of the water-air “heat 
exchange” is expected to help improve 
weather forecasting. 

3) Evaporation from water surfaces 
under different weather and sea con- 
ditions. 

4) Exchange of water masses between 
the open sea and Long Island Sound 
and other landlocked water bodies in the 
New York area. This study would give— 
besides the basic hydrographic informa- 
tion-—clues to the solution of such prob- 
lems as water pollution and the washing 
away of certain mainland and island 
coasts by tides and other currents. 

5) Offshore land-sea breezes. These 
occur, for example, in the summer when 
warm air rising off the land brings in 
cool breezes in the afternoon. At shore 
areas, offshore breezes cause an upwell- 
ing of cold water from lower layers of 
the ocean. More information about this 
would aid water-temperature forecasting 
for bathing and fishing purposes. 


™ The National Science Foundation has 
granted $545,000 to the University of 
Michigan for studies leading to the estab- 
lishment of an observatory. The studies, 
under the direction of Robert R. Mc- 
Math, director of McMath-Hulbert Ob- 
servatory, are a continuation of work 
undertaken last year by the university 
with previous grants from the foundation. 


® American Cyanamid Company’s Le- 
derle Laboratories and Research Divi- 
sions held “An Evening of Science” at 
Pearl River (N.Y.) High School recently 
to stimulate scientific interest in students 
of 27 high schools. An elaborate display 
included such diverse exhibits as micro- 
scopes and specially prepared slides, live 
mice, chick embryos, and petri dishes 
showing the growth of antibiotic-produc- 
ing molds. 
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® The U.S. Navy has established a work- 
study scholarship plan for high-school 
graduates in an effort to relieve the short- 
age of engineers and scientists. Under the 
plan, students will combine work at naval 
installations with scientific study at col- 
leges. The Navy will provide partia! 
scholarships for the study phase, as well 
as a government salary during both the 
work and study periods. In return stu- 
dents agree to continue after graduation 
as naval civilian employees for a mini- 
mum of 1 year for each year of training 
received. For information, write to the 
Office of Industrial Relations, Navy De- 
partment, Washington 25, D.C. 


@St. John’s College, Annapolis, Md., is 
to have a new science building that will 
house ten laboratories, 20 special-project 
rooms, and a planetarium. Construction 
is being financed with the aid of grants 
totaling $1.25 million from the Old 
Dominion Foundation of New York. 


Grants, Fellowships, and Awards 


™The U.S. Public Health Service has 
organized a program to provide special- 
ized training in steroid investigation. The 
National Cancer Institute has established 
grants for a joint training program in 
steroid biochemistry to be conducted at 
Worcester, Mass., and at Salt Lake City, 
Utah, through the cooperative effort of 
the Worcester Foundation for Experi- 
mental Biology, Shrewsbury, Mass., with 
the department of chemistry at Clark 
University, Worcester, and the depart- 
ment of biochemistry at the University 
of Utah College of Medicine. Two types 
of fellowships are planned: a 1-year pro- 
gram, carrying a stipend of $5000, for 
candidates who hold an M.D. or a Ph.D. 
degree; and a 6-month, $1500 program 
for candidates having a B.S. or M.S. de- 
gree in chemistry, or in medical technol- 
ogy or an equivalent. 

The postdoctoral fellowship is in- 
tended for scientists who contemplate 
research involving steroid techniques and 
who wish to obtain a broad experience. 
During a portion of the year such fellows 
may initiate work on their particular 
problems under the guidance of estab- 
lished investigators. 

The predoctoral program is primarily 
for training in the analytic determination 
of various steroids. Trainees completing 
the 6-month program will be able to 
carry out such determinations compe- 
tently, either in connection with a re- 
search program or for diagnostic pur- 
poses. Both training programs will 
include theoretical and practical consid- 
erations as well as experience in special- 
ized techniques. 

The first groups will begin on 1 Jan. 
1957 at Salt Lake City, and 1 Feb. 1957 


at Worcester. In both cases the closing 
date for application is 1 Nov. 1956. For 
more information about the program, 
communicate with Dr. Kris Eik-Nes, De- 
partment of Biochemistry, College of 
Medicine, University of Utah, Salt Lake 
City, or Dr. Frank Ungar, Worcester 
Foundation for Experimental Biology, 
Shrewsbury, Mass. 


®The North Atlantic Council has ap- 
proved for the second year a NATO- 
sponsored fellowship and_ scholarship 
program designed to encourage study 
and research in subjects of mutual inter- 
est to NATO members. Areas of study 
include social, cultural, and _ scientific 
fields. The application deadline is / 
Nov. for the two categories of awards 
specified: 

1) Research fellowships, for 2- to 4- 
month periods, to candidates of recog- 
nized stature. Submit applications to the 
Conference Board of Associated Research 
Councils, 2101 Constitution Ave., NW, 
Washington 25, D.C. 

2) Scholarships to younger scholars 
for the 1957-58 academic year. Apply to 
the Institute of International Education, 
1 E. 67 St., New York 21, N.Y. 


= The National Institute of Neurological 
Diseases and Blindness has announced 
that funds are being made available to 
medical schools to strengthen existing 
clinical programs in advanced training 
in the neurological diseases, The purpose 
is to stimulate the interest of more young 
physicians and scientists in careers as 
teachers and investigators. 

Training grants also are available to 
basic science departments to expand 
postdoctoral training programs in the 
neurological sciences. Further informa- 
tion, together with application forms, 
may be obtained from the Chief, Extra- 
mural Programs, National Institute of 
Neurological Diseases and Blindness, Na- 
tional Institutes of Health, Bethesda 14, 
Md. 


"The Division of Medical Sciences of 
the National Academy of Sciences—Na- 
tional Research Council will accept ap- 
plications for postdoctoral research fel- 
lowships for 1957-58 until 1 Dec. The 
fellowships are awarded in the early 
spring. Complete details and application 
blanks may be obtained from the Divi- 
sion of Medical Sciences, National Acad- 
emy of Sciences—National Research 
Council, 2101 Constitution Ave. NW, 
Washington 25, D.C. 

The following groups of fellowships 
are awarded and administered by the 
division’s Medical Fellowship Board: 
(i) National Research fellowships in the 
medical sciences, supported since 1922 
by the Rockefeller Foundation; (ii) 
Donner fellowships for medical research, 
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made possible by a new grant from the 
Donner Foundation; and (iii) Markle 
fellowships in the medical sciences, pro- 
vided through a new appropriation of the 
John and Mary R. Markle Foundation. 

The purposes and conditions govern- 
ing these three programs are identical. 
They are designed to offer research ex- 
perience in the basic medical sciences 
for persons who look forward to careers 
in academic medicine and investigation. 
Fellows are therefore expected to devote 
essentially their entire time to research 
at the fundamental level. Funds are not 
available for support of those who are 
seeking practical experience in the clini- 
cal field. 

Awards are open to citizens of the 
United States and Canada who hold the 
M.D. or Ph.D. degree, or the equivalent. 
Ordinarily fellowships are not granted 
to persons over 35 years of age. 

One other group of awards is ad- 
ministered for the James Picker Founda- 
tion by the division’s Committee on 
Radiology. In line with the interests of 
the Picker Foundation, the program is 
oriented toward, but not necessarily 
limited to, the diagnostic aspects of 
radiology. Applications in the field of 
veterinary radiology will be accepted 
and considered on their merits. Support 
is not restricted to citizens of the United 
States or to laboratories within this coun- 
try. The three types of awards in radio- 
logical research are as follows. 

1) Grants-in-aid. These are designed 
to encourage research offering promise 
of improvement in radiological methods 
of diagnosis or treatment of disease. 

2) Grants for scholars. These are a 
transitional form of support, designed to 
bridge the gap between the completion 
of fellowship training and the period 
when the young scientist has thoroughly 
demonstrated his competence as an in- 
dependent investigator. A grant of $6000 
per year will be made directly to the 
scholar’s institution as a contribution to- 
ward his support, or his research, or both. 
Initial grants are limited to 1 year, but 
renewal may be recommended. Applica- 
tions should be submitted by the institu- 
tion on behalf of the candidate. 

3) Fellowships in radiological research. 
These are open to candidates seeking to 
gain research skills leading to investiga- 
tive careers in the field of radiology. 
While persons from closely related disci- 
plines are eligible to apply, candidates 
whose training has been directly in the 
field of radiology will receive preference 
under this program. Candidates must 
hold the M.D., Ph.D. or ScD. degree or 
the equivalent, and should ordinarily be 
not more than 35 years of age. 


"The National Science Foundation has 
announced that 289 grants totaling $3,- 
504,227 were awarded during the quar- 
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ter ending 30 June for the support of 
basic research in the sciences, for con- 
ferences in support of science, for ex- 
change of scientific information, for 
training of science teachers, and for sup- 
port for the attendance of scientists at 
scientific meetings abroad. This is the 
fourth and final group of awards to be 
made during fiscal year 1956. Since the 
beginning of the program in 1951, 2495 
such awards have been made totaling al- 
most $30 million. 


In the Laboratories 


"A contract for construction of the new 
Convair-Astronautics facility, home of 
the Atlas intercontinental ballistic mis- 
sile, has been awarded by the Convair 
Division of General Dynamics Corpora- 
tion. The entire astronautics project will 
cost approximately $40 million, with con- 
struction costs amounting to roughly half 
that figure. The other half will be for 
special equipment. 

The new plant will be built on the 
northeastern outskirts of San Diego, 
Calif. It will consist of a one-story high- 
bay manufacturing building, two con- 
nected six-story office buildings, one for 
administration and the other for engi- 
neering, an engineering laboratory, a 
cafeteria-auditorium, an instrument and 
computer center, and other special-pur- 
pose test and utility buildings. In all, the 
plant will have nearly 1 million square 
feet of floor space. It will be completed 
in the fall of 1957. 


® The Du Pont Company has announced 
plans to construct a $2-million radiation 
physics laboratory at the Experimental 
Station in Wilmington, Del. The labora- 
tory, which will be operated by the com- 
pany’s engineering department, will pro- 
vide additional facilities for long-range 
research on the measurement of radiation 
and its absorption in various materials. 
The new unit is expected to supply 
fundamental data for radiation studies 
now being conducted in various depart- 
ments of the company. Construction is 
scheduled for completion in January 
1958. 


= Weather conditions ranging from sub- 
freezing to extreme heat will be simu- 
lated in a new, advanced environmental 
testing chamber soon to be completed at 
the Westinghouse Electric Corporation 
plant in Baltimore, Md. The $275,000 
facility will be used by the electrical test 
department to evaluate the effect of vari- 
ous weather conditions on airborne elec- 
tronic systems being built for the Navy 
and the Air Force. The chamber, which 
is 10 by 18 by 16 feet, consists of two 
sections: in one section electronic equip- 
ment will be subjected to rain, humidity, 





and salt-spray tests; in the other, altitude 
and temperature tests will be conducted. 


Miscellaneous 


® This fall the R. R. Bowker Company 
will publish the third volume in the ninth 
edition of American Men of Science, 
covering the social and behavioral sci- 
ences. Edited by Jaques Cattell and 
published with the cooperation of the 
Social Science Research Council and its 
affiliated organizations, this volume pro- 
vides detailed biographical information 
on more than 15,000 United States and 
Canadian leaders in sociology, anthro- 
pology, statistics, political science, psy- 
chology, economics, and geography. 

With the publication of Volume 3, the 
ninth edition of American Men of Sci- 
ence will be complete. Volume 1 on the 
physical sciences and Volume 2 on the 
biological sciences were published in 
1955 and, like Volume 3, they are avail- 
able at $20 apiece. 


® An examination will be held on 3 Nov. 
for the position of senior scientist, geol- 
ogy, in the New York State Education 
Department. The starting salary is $6550; 
five annual increases would raise this to 
$7980. Applicants, who must be United 
States citizens, should submit completed 
forms by 5 Oct. 

The successful candidate will direct a 
program of research in pre-Cambrian 
and metalliferous economic geology. His 
duties will include coordinating research 
with that of other governmental and 
private agencies, editing technical manu- 
scripts, and corresponding on geological 
matters. For full information write to 
the Recruitment Unit, State Department 
of Civil Service, Albany, N.Y. 


= CIBA, Summit, New Jersey, has given 
its available supply of a racemic mixture 
of aldosterone to the Endocrinology 
Study Section, National Institutes of 
Health, Bethesda 14, Md., to facilitate 
this country’s research on that steroid. 
This synthetic material may be obtained 
by qualified investigators in quantities 
sufficient only for comparative paper 
chromatography. The racemic mixture 
has one-half the biological activity of the 
natural d form and is prepared in ethanol 
solution in 10-microgram ampules. Re- 
quests should be made to the Endocri- 
nology Study Section by letter, briefly 
stating the nature of the investigation. 


Erratum: In an appreciative note of the life and 
work of Harry J. Deuel, Jr. [Science 124, 209 (3 
Aug. 1956)], J. Murray Luck wrote that Deuel 
‘was struggling to finish the third and final volume 
[of The Lipides] at the time of his death.” Grace 
C. Deuel informs us that Deuel did in fact com- 
plete the third volume of The Lipides before his 
last illness and that the volume is scheduled for 
publication early in 1957. 
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Space-Time Relationships 
in Somesthetic Localization 


It has been suggested recently that the 
representation of somesthetic space de- 
pends on temporal patterns of neuronal 
discharge in the parietal association areas 
of the cerebral cortex (1). This sugges- 
tion was based on the discovery that there 
are neurons in these areas which may be 
aroused from any of several points on the 
periphery, but with different latencies, It 
is likely therefore, that time and space 
should be interchangeable to some de- 
gree, and that increasing the temporal 
separation of two stimuli should decrease 
the spatial separation necessary for them 
to be judged as in different places. Such 
is actually the case for touch. It is well 
known that the two-point threshold 
(stimuli simultaneously presented) is 
considerably greater than the error of 
localization (stimuli successively pre- 
sented) (2). But the temporal relation- 
ships have not been studied in detail, as 
is necessary if the neurophysiological and 
psychophysical data are to be correlated. 
The experiment reported here is a step 
in that direction (3). 

The minimum separation of two 
stimuli to the skin which led them to be 
judged to be in different places was de- 
termined for each of several temporal 
intervals between them. The stimuli, elec- 
tric square waves of 0.5-msec duration, 
were presented to the forearms of two 
subjects through silver-silver chloride 
wick electrodes. The stimuli were gen- 
erated by a “two-shot” stimulator built 
in the department of physiology and bio- 
physics, University of Washington. Inter- 
vals, from the end of pulse one to the be- 


Table 1. Minimum separation, in centi- 
meters, judged as “different place’ by 
subjects F.N.J. and M.H.J. 











Interval _ _FNJ. M.H.J. 
(msec) Mean S§S.D. Mean §S.D. 
Be 11.0. a4 118) 712 
3.0 10.6 o 10.8: °-1.4 
12.0 10.2 1.0 10.9 1.0 
102.0 Wl 1.4 4.9200 
8 9 


1001.0 4.5 
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ginning of pulse two, of 0.1, 1.0, 10.0, 
100.0, and 1000.0 msec were used. Since 
the more distal of the two stimuli was al- 
ways the second pulse, these intervals are 
about 2.1, 3.0, 12.0, 102.0, and 1001.0 
msec when allowance is made for the ex- 
tra conduction time. Four determinations 
of spatial separation were made for each 
interval on each subject at a single sitting, 
using the “up and down” method (4). 
Each subject had four sittings, with the 
different intervals given in balanced or- 
der, so that each threshold is based on 16 
measurements. Considerable care was 
used to insure pure pressure stimualtion, 
painful spots being discarded, and the 
intensity of stimulation was adjusted each 
time an electrode was moved to maintain 
a moderately strong pressure sensation. 
Subjects’ reports consisted either of 
“same place” or “different place,” be- 
cause at the longest intervals the duality 
of stimulation was evident. Apparent 
movement was sometimes observed but 
did not interfere with the judgments. 

The data‘are given in Table 1. If the 
shortest interval is taken to represent the 
two-point threshold and the longest is 
taken to approximate the error of locali- 
zation, the data are in agreement with the 
older research. There is significant inter- 
action of space and time, and increasing 
the interval reduces the separation neces- 
sary to produce the report of “different 
place.” 

Th2 question now arises whether the 
psychophysical and neurophysiological 
data are consistent. If allowances are 
made for species differences and for the 
effec: 3 of anesthetics, the answer is in the 
affirn:ative. Amassian’s “blocking” effects 
for the AAP (association-area positive 
response) extend over as many as 600 
msec and are consistently noted below 
150 msec. In the experiment reported 
here, the region of most rapid change in 
spatial threshold lay between 10 and 
1000 msec, with only a slight change, if 
any, between 2 to 10 msec. The error of 
localization is approximated at about the 
interval necessary for blocking to be in- 
effective. The blocking could account for 
the lack of fine discrimination because 
the necessary information does not reach 
the parietal association areas. 

There are possible alternative explana- 


tions of the psychophysical data. Some 
years ago Boring suggested that the dif- 
ference between the two-point threshold 
and the error of localization could be due 
to the spread of .excitation in the skin 
(he had mechanical stimulation in mind) 
(5). He did not have precise temporal 
data available, and the present data, 
because of the relatively large critical 
intervals, do not favor a peripheral ex- 
planation. The same spread-of-excitation 
argument could be extended to the relay 
nuclei and the primary sensory cortex, 
however. Isomorphic theories of space 
perception have been popular, and if two- 
point tactual discrimination is considered 
to be based on two regions of excitation 
in the primary cortex, it may also be that 
temporal separation permits better dif- 
ferentiation of these regions. This would 
imply that the “sharpening” process 
imputed to some sensory systems is im- 
proved by the delay of one afferent proc- 
ess, an implication that is not borne out 
by experimentation on vision (6). When 
it is considered in addition that lesions in 
the parietal association areas may lead to 
a severe deficit in somesthetic perception 
(7), the suggestion that space perception 
in the pressure sense arises from the 
translation of spatial patterns in the pri- 
mary sensory cortex into temporal pat- 
terns in the association areas has both 
plausibility and appeal. If this suggestion 
should prove correct, it will be of consid- 
erable aid in clarifying the problem of 
the neurophysiological basis of percep- 
tion. 

F, NoweE.. Jones 
Department of Psychology, 
University of Califorina, Los Angeles 
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Enzymatic Deficiency in 
Primaquine-Sensitive Erythrocytes 


Primaquine, — 8-(4-amino-1-methy]- 
butylamino) -6-methoxyquinoline, in- 
duces intravascular hemolysis in about 
10 percent of Negroes, but rarely in 
Caucasians (1). This hemolysis is due 
to a defect of the red blood cells (2), is 
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HEMOLYSATE Il.) 


Fig. 1. Milligrams of reduced glutathione formed from oxidized glutathione as a function 
of milliliters of dialyzed hemolyzate. Solid curve, primaquine-sensitive subject; dashed 
curve, normal subject. (a) Assay of GSSG reductase, reaction 1; (b) assay of G-6-P 
dehydrogenase, reaction 2+1; (c) assay of 6-P-G dehydrogenase, reaction 3+ 1. 


a function of cell age (3), and, there- 
fore, is self limited (4). The red blood 
cells of susceptible individuals have a 
low glutathione level (5) and an in- 
creased tendency to form Heinz bodies 
(6). Hemolysis can also be induced by 
certain other aniline derivatives (7). In 
this preliminary report, we present evi- 
dence of an abnormality in glucose-6- 
phosphate dehydrogenase activity in hem- 
olyzates of primaquine-sensitive eryth- 
rocytes. 

The abnormality has been demon- 
strated by investigation of the following 
reactions in hemolyzates of red blood 
cells from  primaquine-sensitive and 
normal subjects (8). 


GSSG 
GSSG + TPNH + Ht —————> 
reductase 


2GSH+TPN* (1) 


G-6-P 
G-6-P + TPN* ————_———> 
dehydrogenase 
6-P-G+TPNH+H* ( 


6-P-G 
6-P-G + TPN —————> 
dehydrogenase 
pentose phosphate + CO, 
Prenat § (3) 


nm 
~~ 


Rall and Lehninger have indicated 
that glutathione reductase is present in 
human red blood cells (9). Reduced 
triphosphopyridine nucleotide serves as 
coenzyme. Glucose-6-phosphate and 6- 
phosphogluconate are successive inter- 
mediates in the direct oxidation of glu- 
cose. Both substrates have been used to 
form a coupled system—by providing 
TPNH—for demonstration of gluta- 
thione reductase (10). 

Heparinized blood from two normal 
men, one Caucasian and one Negro, 
was compared with blood from four 
sensitive Negroes. After the red blood 
cells had been centrifuged and washed 
with 0.145M NaCl, they were hemo- 
lyzed with 5 volumes of H,O for 1 hour 
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at 4°C, Each hemolyzate was cleared by 
centrifuging at 1400g for 90 minutes. 
(Stromata were not completely re- 
moved.) Maximum temperature during 
centrifugation was 37°C. Fifty milli- 
liters of hemolyzate were dialyzed for 
12 hours at 4°C in 2000 ml of 0.67M 
phosphate buffer at pH 7.4. Dialysis 
serves to remove glutathione and other 
subtrates and coenzymes from the hemo- 
lyzate. 

To determine the presence, in dialyzed 
hemolyzate, of enzymatic activity cap- 
able of catalyzing each of the three re- 
actions, we mixed aliquots of dialyzed 
hemolyzate with those constituents ap- 
propriate to each reaction. Final reac- 
tion mixtures contained 14 ml buffered 
to pH 7.4 in 0.036M tris(hydroxymeth- 
yl)-aminoethane and were incubated 
for 15 minutes at 22°C, The concentra- 
tion of oxidized gluthathione was always 
1x 10¢*M. When used, the concentra- 
tion of TPNH was 1.5x 104M; TPN, 
1 x 10°M; G-6-P, 5 x 10*M; and 6-P-G, 
2x 104M. 

The reaction was stopped by adding 
10 ml of 4.5-percent metaphosphoric 
acid. Reduced glutathione was deter- 
mined by the method of Grunert and 
Phillips (77). Glutathione reductase ac- 
tivity was measured by the amount of 
oxidized glutathione converted to the 
reduced form. Appropriate controls 
were run. 

Figure la shows results obtained for 
direct demonstration of glutathione re- 
ductase (reaction 1), expressed as milli- 
grams of reduced glutathione formed 
versus milliliters of hemolyzate used. The 
curves show equal activities of gluta- 
thione reductase in hemolyzates of nor- 
mal and primaquine-sensitive red cells. 

Because glutathione reductase ~ is 
TPNH-dependent, similar glutathione 
reduction should be demonstrable in 
coupled reactions 2+1 or 3+1, if the 
respective dehydrogenases are normally 
active. When glucose-6-phosphate and 
TPN were used as the sole source of 


TPNH for activation of glutathione re- 
ductase (reaction 2+1), hemolyzate 
from the sensitive subject showed a strik- 
ing failure to reduce oxidized glutathi- 
one (Fig. 1b). This failure indicates that 
hemolyzate from the sensitive subject 
was deficient in glucose-6-phosphate de- 
hydrogenase activity. Hemolyzates from 
three other primaquine-sensitive sub- 
jects showed virtually identical inabil- 
ities to reduce oxidized glutathione when 
glucose-6-phosphate was the substrate. 

To determine whether the succeeding 
step in the direct oxidation of glucose 
was intact, 6-phosphogluconate was 
added instead of glucose-6-phosphate 
(reaction 3+1). The results (Fig. 1c) 
indicate equal 6-phosphogluconic de- 
hydrogenase activity. 

We interpret these data as demon- 
strating an abnormality in the direct ox- 
idation of glucose in the red blood cells 
of primaquine-sensitive subjects. This 
abnormality affects glucose-6-phosphate 
dehydrogenase activity (12). 

Paut E. Carson, C. Larkin FLANAGAN, 
C. E. Ickes, Arr S. Atvinc 
University of Chicago—Army Malaria 
Research Project (Stateville 
Penitentiary), Department of Medicine, 
University of Chicago, Chicago, Illinois 
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Ord Kangaroo Rat in Captivity 


Methods recently developed in our 
faunal colony now make possible the 
rearing of kangaroo rats in the labora- 
tory. These methods were evolved during 
the development of a program designed 
to provide laboratory-reared rodents 


native to the western Utah desert for use 
in laboratory studies (1). Several of the 
common species of the family Cricetidae 


485 





have been reared successfully. The heter- 
omyids are more difficult. The Ord kan- 
garoo rat, Dipodomys ordii, was judged 
to offer the best possibilities as a labora- 
tory animal because of its gentle nature 
and the ease with which it could be main- 
tained in captivity. 

The standard techniques usually em- 
ployed for breeding laboratory animals 
have required drastic modification to fit 
the ecological requirements and the spe- 
cific behavior patterns of the kangaroo 
rat. In nature, each adult rat is thought 
to be solitary in habit and to defend its 
burrow and food caches against intrusion 
by other kangaroo rats and other species 
of rodents. This inherent behavior pat- 
tern has been the greatest obstacle to suc- 
cessful matings in captivity. The failure 
of trial-and-error techniques, including 
a number of unsuccessful cage designs, 
led to the study of the rat’s behavior. It 
was obvious that in order to reproduce in 
nature, there must be a period during 
which the sexes are attractive instead of 
repugnant to each other. It was judged 
that this behavior would be associated 
with sex hormonal effects. 

Work initiated in this laboratory by 
William P. Jollie (2) led to successful 
mating and the rearing of a brood of 
four. Daily vaginal smears, autopsies, and 
histological studies led Jollie to conclude 
that the female estrous cycles were of 5 or 
6 days duration and that they occurred 
at least from early February to late June 
or early July. More recent studies have 
shown that some wild-trapped females 
contained embryos as early as December 
and January, and wild young rats have 
been found in September and October, 
indicating a more extended polyestrous 
period. Whether or not the male repro- 
ductive pattern is cyclical in response has 
not been established. 

Jollie assumed that the estrum phase of 
the cycle (characterized by a heavy pre- 
dominance of enucleated, cornified, 
squamous epithelium in the vaginal 
smear) signified the period when attrac- 
tion might replace repugnance in the 
female. From examination of vaginal 
smears, he njade several pairings when 
females were” presumed to be receptive 
and was successful in obtaining one litter. 
This and one other litter resulting from 
breeding of a captive pair (3) comprise 
the reported successful attempts of breed- 
ing kangaroo rats in the laboratory. 

Following Jollie’s lead, further studies 
were made from 1 January to 1 October 
1955, in which five wild-trapped females 
and five captive-reared females were 
used in studying the breeding procedures. 
They were held singly in separate metal 
mouse cages until they were deemed 
ready for mating. Then each female was 
introduced simultaneously with a male 
into a larger breeding pen (30 by 30 by 
10 in.) in which neither had established 
territorial ownership. If compatible, they 
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were left together for 1 to 5 days, depend- 
ing on observed evidence of cohabitation 
or copulation, after which they were 
separated and returned to individual 
cages. 

The disadvantages of using the vaginal 
smear technique for determining estrum 
were overcome by associating a charac- 
teristic swelling and inflammation of the 
vulva with the heat period. By this 
method, six of the females (three wild- 
trapped and three captive-reared) pro- 
duced ten litters with a total of 30 young. 
The number of young in the litters 
ranged from two to four. The postnatal 
mortality rate was low and a good growth 
rate was observed. 

A limited amount of data suggests that 
the gestation period is 29 to 30 days. The 
most accurate measurement occurred 
when the presence of what appeared to 
be a gelatinous plug was evident 20 hours 
after the male and female were paired. 
The animals were immediately sepa- 
rated, and 29 days later the female gave 
birth to four young. 

Thus far, captivity has failed to alter 
appreciably the behavior patterns of 
kangaroo rats born in the laboratory. 
However, some litter mates have lived 
harmoniously in a cage for months with- 
out the usual strife and mortality. This 
suggests that the antagonistic behavior 
pattern that has kept production of these 
animals on an experimental level may be 
altered by selection of the more gregari- 
ous individuals from successive genera- 
tions. 

Brrty N. Day 
Harotp J. Ecoscur 
Ancus M. Woopsury 
Ecological Research, 
University of Utah, Dugway 
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Relation between Weight-Lifting 
Totals and Body Weight 


According to a suggestion of T. F. 
Young (1), the weight-lifting ability of 
a trained athlete may be expected to be 
proportional to the two-thirds power of 
his body weight. This follows immedi- 
ately from the assumption that the 
length of a limb should be proportional 
to the cube root of the body weight and 
the cross-sectional area proportional to 
the two-thirds power of the body weight. 
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If strength is proportional to the cross- 
sectional area of a limb or the torso, 
weight-lifting ability should be propor- 
tional to the two-thirds power of the 
body weight. Hence 


W=a By" (1) 


where W is the weight that can be lifted 
in any one or in any combination of 
lifts, a is a constant, and Bw is the body 
weight. In order to test this relation- 
ship, it is convenient to express Eq. 1 in 
logarithmic form 


log W = % log Bwt+loga (2) 


Then a plot of log W versus log Bw 
should be linear, with a slope of ap- 
proximately 2/3 or 0.67. Implied in the 
treatment is the assumption of constancy 
of form factor for weight lifters over the 
entire range of body-weight classes. 
Weight-lifting championships are usu- 
ally decided on the basis of the total 
weight lifted by an athlete in three dif- 
ferent lifts: the press, the snatch, and the 
clean and jerk. Taking the total of the 
three lifts is effectively an averaging proc- 
ess, whereby the advantage one lifter 
might have over another because of more 
favorable leverage in one lift is counter- 
balanced in the other lifts. Hence, as 
a test of Eq. 2, the world-record totals 
in the three lifts mentioned should be 
better than the records in any one lift. 
Figure 1 shows a plot of log Wr, (where 
Wz, is the world-record total established 
at each body weight i) against log B,,. 
As can be seen, the points fall in a straight 
line as predicted. By the method of least 
squares, the best equation describing the 
points was obtained and is given as Eq. 3. 


log Wr = 1.458 + 0.6748 log Bw (3) 


The slope of the line, 0.6748, is very close 
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to the predicted value of 34 and hence 
seems to bear out the theory. 

In making the plot, only the totals for 
the body-weight classes up to 198 Ib were 
used because the athletes in these classes 
are usually trained down to the listed 
body weight and hence carry very little 
excess weight. It is interesting to note 
that the present world-record heavy- 
weight total of about 1130 Ib should be 
within the ability of a lifter of 232-Ib 
body-weight, whereas the present record 
holder, Anderson, weighs about 350 lb. 
The existence of the linear relationship 
also suggests that it might be desirable 
to break down the present heavyweight 
class into at least two classes to prevent 
lifters who weigh over 300 lb from com- 
peting with those in, for example, the 
220- to 250-lb range. 

It should be emphasized that the totals 
plotted are in no sense “ultimates” but 
will continue slowly to be improved. 
However, the slope of the line drawn 
through the points plotted on a log-log 
basis should continue to be approxi- 
mately 34. Also, the log-log plot can be 
used to determine the best weight lifter 
at any time, since his total will fall the 
farthest above the line drawn by the 
method of least squares through all the 
records. At the present time, the total 
for the 148-lb body class falls the farth- 
est above the line. Hence the Soviet 
athlete, Kostilev, who holds the record, 
appears to be at present the world’s best 
weight lifter. 

M. H. Lietzke 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 
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Surface Studies Using 
Ion-Exchange Autochromatography 


The heterogeneous exchange between 
the ions on the surface of an ionic crys- 
tal and the ions in a solution has been 
widely used as the basis for a radioactive 
method for determining the “active” sur- 
face area of finely divided solids (for re- 
cent summaries, see Paneth, /, and Wahl 
and Bonner, 2). Tracers isotopic with 
either the cation or the anion of the 
crystals may be used and should, on the 
basis of simple theory, yield the same 
calculated surface area. This is, indeed, 
the case in experiments in which labeled, 
saturated PbSO, solutions are shaken 
with PbSO, precipitates, but is not the 
case when saturated solutions containing 
Sr°§85Q, are shaken with SrSO, pre- 
cipitates (3). For the latter, the apparent 
areas, as determined using Sr®° ion and 
S85O,--, are in the ratio of about 2/1. 
This difference is somewhat unexpected 
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and seems large enough to warrant fur- 
ther study. 

For this purpose a new method has 
been developed, the method of ion-ex- 
change autochromatography. In a typi- 
cal experiment, a Pyrex glass column of 
1.2-cm inside diameter and 30 cm in 
length, contained 17.9 g of SrSO, pre- 
cipitate in a length of 11 cm. The free 
volume was 8.75 ml. Fifty milliliters of 
SrSO, solution, saturated at 25°C and 
labeled with both Sr8® ion and S%5O,-- 
was added to the column. The column 
was then eluted with approximately 200 
ml of saturated SrSO,, and 50 succes- 
sive 5-ml fractions of the effluent were 
collected. Suitable rates were obtained by 
applying suction to the bottom of the 
column. The column was jacketed and 
maintained at constant temperature. 

The relative radioactivity of each sam- 
ple was measured for both Sr®® ion and 
S*5O,--. Figure 1 is a typical elution 
curve obtained in this work for 25°C. It 
will be noted that the Sr+ and SO,-- 
curves are separated and that the SO,-- 
comes out ahead of the Sr++. If a suffi- 
ciently long column were used, the two 
curves could be sufficiently displaced to 
make possible a reasonably complete 
separation of the Sr8° and S*5O,-- ac- 
tivities. Thus, when the chromatographic- 
column technique is applied, small differ- 
ences in surface behavior can be accentu- 
ated (as compared with a single-batch 
experiment) and studied in detail. Fur- 
ther experiments varying the rate of flow 
of fluid, column length, temperature, 
and so on are in progress, and it is 
thought that the application of this sen- 
sitive new method will throw light on 
surface-exchange phenomena that are 
little understood at present. 

By using two separately measurable 
isotopes, isotopic effects in surface ex- 
change could also be studied and might 
be expected to be of considerable theo- 
retical (and possibly practical) impor- 
tance. 

Ruta E. KrexsieE. 
J. W. T. Sprvxs 
Department of Chemistry, University of 
Saskatchwan, Saskatoon, Canada 
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Influence of Invasiveness, 
Hormones, and Amphenone on 
Steroids in Adrenal Carcinoma 


The study reported here (1) dealt with 
serial quantitative isolation of individual 
steroid hormone metabolites during the 
localized and metastatic phases of a func- 
tional adrenocortical carcinoma. It has 
been established that steroid production 
by the metastases is unequivocally in- 
creased by adrenocorticotrophic hormone 
(ACTH), probably decreased by ex- 
ogenous cortisone, and markedly dimin- 
ished by Amphenone [1,2-bis( p-amino- 
phenyl) 2-methyl propanone-1 dihydro- 
chloride] (2). This response is in contrast 
to the relative independence from ex- 
trinsic influence generally assumed to be 
characteristic of this form of malignancy. 

In 1951, a 42-year-old woman was 
observed at Montefiore Hospital, with 
findings suggestive of adrenal hyperactiv- 
ity, including amenorrhea, hirsutism, 
and hypertension. Isolation of urinary 
steroids (3) revealed (Fig. 1) normal 
levels of dehydroisoandrosterone (D) 
and androsterone (A), but etiocholano- 
lone (E) and the three major 11-oxy- 
genated steroids (11=OE, OH-E, and 
OH-A) were greatly elevated, demon- 
strating considerably increased adreno- 
cortical hormone production. At surgical 
exploration, the left adrenal, containing 
an encapsulated tumor that weighed 
140 g, was removed. The tumor showed 
bizarre cells and increased mitotic activ- 
ity in focal areas. Postoperatively (Fig. 
1), steroid isolation revealed a low level 
of hormone production, with the individ- 
ual metabolites in the usual proportion, 
which was consistent with the clinical 
evidence of transient adrenal hypofunc-~ 
tion. 

In 1955, pronounced clinical evi- 
dence of adrenal hyperactivity emerged, 
and biopsy of intra-abdominal metastatic 
lesions showed adrenocortical carcinoma. 
At postmortem examination later, the 
right adrenal gland was normal. The 
urinary steroids were grossly altered com- 
pared with the localized phase (Fig. 1). 
The 11-oxygenated steroids were ele- 
vated to approximately 10 times normal 
levels, and the 11-desoxysteroids had 
changed even more strikingly. Androster- 
one had increased ten fold; etiocholano- 
lone was approximately 30 times the 
normal level and, most striking of all, de- 
hydroisoandrosterone (87 mg/day) had 
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now become the major urinary steroid. 

Immediately following this control 
study, 20 units of ACTH per day were 
administered intraveneously for 3 days, 
and there was an immediate and im- 
pressive increase in steroid production 
(Fig. 2). It is emphasized that the prompt 
onset and magnitude of this response pre- 
clude the possibility that the contralateral 
adrenal was responsible for the increased 
steroid production. In extended experi- 
ence in these laboratories, a response of 
the a-hydrotysteroids of such magnitude 
has been observed only after prolonged 
treatment with ACTH in normal subjects 
with both adrenals intact. Perhaps the 
most convincing evidence that the me- 
tastases responded to ACTH was the 
50-mg increment in dehydroisoandro- 
sterone, an increase never observed under 
any circumstances in a subject with nor- 
mal adrenal glands. 

Six weeks following the ACTH period 
and 5 weeks after biopsy, a period on 
cortisone administration (62 mg/day 
for 8 days) was studied (Fig. 2), The 
individual steroids were lower than any 
of the control periods in 1955, suggesting 
depression of tumor _ steroidogenesis. 
Since it was not possible to obtain a con- 
trol study immediately before adminis- 
tration of cortisone, this conclusion is 
tentative. 

Subsequently, the patient received 
treatment with Amphenone (4 g/day for 
10 days) between control intervals before 
and after the administration of the drug 
(4). Steroid production fell precipitously 
though somewhat unequally (Fig. 2). 
Androsterone and etiocholanolone were 
decreased significantly but still were 
above normal. The major component, 
dehydroisoandrosterone, fell to a normal 
level, and the 11-oxygenated steroids 
dropped to nearly normal limits. 

It should be emphasized that these 
values for 11l-oxygenated compounds 
during Amphenone administration were 
maximal for there was some nonsteroidal 
chromogen in these areas of the chro- 
matogram, and no arbitrary correc- 
tion was made for this. It is our impres- 
sion that true values for these compounds 
were very much lower than those re- 
corded. These results clearly prove that 
Amphenone markedly depressed the ster- 
oid production of the tumor. That this 
inhibition was functional rather than 
lethal is evident from the prompt return 
of excessive steroid production after the 
drug was discontinued. 

The major metabolites reported here 
accurately reflect two of the principal 
secretory products of normal as well as 
abnormal adrenals. The demonstration 
that this adrenocortical carcinoma re- 
tained residual capacity to respond to 
both humoral and drug influence bears 
significantly on the problem of endogen- 
ous and exogenous control of function 
of these tumors and lends encouragement 
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Fig. 1 (top). Steroid excretion of a woman (R.42) during three phases of adrenal car- 
cinoma compared with the steroid excretion of a normal woman of the same age. Fig. 2 
(bottom). Steroid excretion of R.42 (metastatic adrenocortical carcinoma) during con- 
trol intervals and while under the influence of ACTH, cortisone, and Amphenone. D, 
dehydroisoandrosterone (3f-hydroxy-A°-androstene-17-one) ; E, etiocholanolone (3a-hy- 
droxyetiocholane-17-one) ; A, androsterone (3a-hydroxyandrostane-17-one) ; 11= OE, 
3a-hydroxyetiocholane-11,17-dione; OH-E, 3a-11f-dihydroxyetiocholane-17-one ; OH-A, 
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SCIENCE, VOL, 124 























to the search for similar effects with other 
neoplasms and with a broader spectrum 
of chemotherapeutic compounds. 

T. F. GALLAGHER, ATTALLAH KAPPaAs, 

Herta SPENCER, DANIEL LaszLo 

Sloan-Kettering Institute for Cancer 
Research and Montefiore Hospital, 
New York 
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Partial Inactivation 
of Lipoprotein Lipase 
by Bacterial “Heparinase” 


Several independent lines of evidence 
have indicated the existence of a rather 
close relationship between lipoprotein 
lipase and heparin. Indeed, the discovery 
of the enzyme derived from the fact that, 
upon the injection of heparin, the lipase 
appears in the blood, where its presence 
is visibly demonstrable in lipemic ani- 
mals (J). The direct isolation of lipo- 
protein lipase from tissues (heart and 
adipose) of normal animals has been 
reported previously (2). In such prep- 
arations, it is possible to demonstrate 
an activation of the enzyme by added 
heparin. Lipoprotein lipase is inhibited 
by protamine. It can also be inhibited 
by pyrophosphate, and this inhibition, at 
least in the preparations from rat heart, 
can be reversed by heparin. More re- 
cently, Robinson (3) has reported that 
the heat stability of lipoprotein lipase of 
postheparin plasma is decreased by pass- 
ing the plasma over an anion exchange 
resin; the addition of free heparin to 
such a_ preparation restabilizes the 
enzyme. 

The isolation in this laboratory of a 
Flavobacterium (4) that is able to use 








heparin as its sole source of carbon, 
nitrogen, and sulfur, and the preparation 
of bacterial extracts (5) that possess 
“heparinase” (6) activity have provided 
another tool for the study of the interre- 
lationship between heparin and lipopro- 
tein lipase. 

The data summarized in Table 1 show 
the results obtained on the incubation of 
lipoprotein lipase with the bacterial ex- 
tract. Acetone powders of adapted bac- 
teria were extracted with water and 
dialyzed against 0.005M ethylenediami- 
netetraacetate and then against water 
overnight. The precipitated protein was 
dissolved in 0.025M glycylglycine buffer 
at pH 7.5 and diluted to a protein con- 
centration of 1 mg/ml. The lipoprotein 
lipase was a purified preparation from 
chicken adipose tissue (7) dissolved in 
0.025M NH, to a protein concentration 
of 5 mg/ml. The bacterial extract and 
lipoprotein lipase (0.2 ml) were prein- 
cubated together in a total volume of 
0.4 ml of 0.025M glycylglycine which 
contained 0.005M MgCl, for 15 minutes 
at 24°C, In each instance, the proper 
control, without the bacterial extract, 
was run, The vessels were then heated 
at 40°C for 5 minutes to inactivate se- 
lectively the heparinase. Four milliliters 
of 10-percent albumin at pH 8.5, 0.05 
ml of 1M ammonium sulfate, and 0.05 
ml of 2-percent activated coconut oil 
(8) were added to all the vessels, which 
were then incubated at 37°C for 1 hour 
for the determination of lipoprotein 
lipase activity (2). The glycerol that was 
produced was oxidized by periodate to 
formaldehyde, which was then deter- 
mined colorimetrically with 
tropic acid. 

Under optimum conditions, the lipase 
can be 60 percent inactivated. The com- 
ponent of the bacterial extract respon- 
sible for this inactivation is a nondialyz- 
able, heat labile substance that exhibits 
all of the known properties of the hepa- 
rinase (5). These are (i) complete inac- 
tivation when heated for 5 minutes at 
40°C, (ii) a requirement for one of sev- 
eral ions for activity (magnesium, am- 
monium, phosphate, arsenate, or citrate), 
and (iii) inactivation when incubated in 
the presence of 0.2M NaCl or phosphate 
buffer. The bacterial extracts have some 
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Table 1. Inactivation of lipoprotein lipase 
by bacterial heparinase. 








+ - Glycerol 
Addiion during production 
(Dsw) 
None 0.215 
Bacterial extract, 0.01 ml 0.120 
Bacterial extract, 0.10 ml 0.080 
Bacterial extract, 0.01 ml 
+0.2M NaCl 0.220 
Heated* bacterial extract, 
0.01 ml 0.210 
Bacterial extract, 0.10 ml; 
no Mg** 0.155 





* Heated at 40°C for 5 minutes. 


slight proteolytic activity, but this shows 
none of the afore-mentioned character- 
istics. Also, extracts of acetone powders 
of bacteria that had not been adapted to 
heparin do not inactivate lipoprotein 
lipase even though they possess equal 
proteolytic activity. On the basis of this 
evidence, it is concluded that the hepa- 
rinase is responsible for the inactivation 
of the lipase and that lipoprotein lipase 
is, most probably, a mucoprotein which 
contains a mucopolysaccharide very simi- 
lar to heparin as an integral part of the 
molecule. 

Epwarp D. Korn 
Laboratory of Cellular Physiology and 
Metabolism, National Heart Institute, 
National Institutes of Health, 
Bethesda, Maryland 
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Man is to himself the most wonderful object in nature; for he cannot conceive what the 
body is, still less what the mind is, and least of all how a body should be united to a mind. 
This is the consummation of his difficulties, and yet it is his very being.—B. Pascat, Pensées. 
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Book Reviews 


The Moon. H. Percy Wilkins and Pat- 
rick Moore. Macmillan, New York, 
1955, 388 pp. Illus. $12. 


This is the first major treatise on de- 
scriptive selenography to appear in Eng- 
lish for a quarter-century. The field has 
badly needed a modern summary, for a 
host of isolated observational facts await 
ordering. Perhaps this disorganization 
was a major cause of the comparative 
disinterest, until very recent years, of 
many astronomers in lunar problems. 

Both authors are well-known English 
amateur observers of the moon, and 
Wilkins is director of the lunar section 
of the British Astronomical Association. 
They are specialists in charting minute 
lunar surface detail from visual exami- 
nation, From this fact come both the 
strength and weakness of their book— 
the excellent qualitative descriptions of 
surface features, and the neglect of means 
of attack other than direct inspection. 
For example, photometric and _polari- 
scopic observations are not considered. 
However, such topics presumably will be 
thoroughly covered by G. P. Kuiper’s 
forthcoming section on the moon in The 
Solar System, which is now appearing 
under his editorship. 

The bulk of The Moon consists of 
topographic descriptions of more than 
700 of the principal craters and other 
formations. Here are enumerated interior 
details such as peaks, mounds, clefts, 
craterlets, and pits. Recent observations 
are comprehensively covered, but only 
a selection of the older findings is given. 
As the authors point out, their book sup- 
plements but does not supersede earlier 
treatises; the reader will still want to 
consult the classics by Neison, Elger, and 
Goodacre. Wilkins’ great 300-inch map 
of the moon is reproduced on a reduced 
scale in 29 sections; there are many de- 
tailed charts of individual craters, as 
well as lunar photographs of exquisite 
quality. 

In the main portion of the book, quan- 
titative data are scarce, and there are 
far too few references. Surely the sources 
of the basic observations should have 
been listed for questions such as the 
problematical transformation of the 
crater Linne. New names have been in- 
troduced for a number of craters without 
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the sanction of the International Astro- 
nomical Union, but their unofficial status 
is not made clear to the reader. 

A 30-page introduction surveys the 
history of lunar observations and sketches 
the classification of surface formations. 
It also contains a rather confused collec- 
tion of many attempted explanations of 
the origin of lunar features, Here the 
opportunity was lost to clarify a subject 
badly muddied by controversy. But we 
are treated to curiosa such as coral-atoll 
hypotheses of crater formation, and the 
recent studies by Kuiper and Urey are 
not mentioned. 

E. A. Whitaker of Greenwich Observ- 
atory has contributed a valuable appen- 
dix on the techniques of lunar photog- 
raphy. A collection of biographical 
sketches of leading selenographers has 
been added. The choice of names 
strongly reflects the personal tastes of 
the authors; some rather minor figures 
appear, while Gaudibert, Weinek, Hayn, 
and Banachiewicz are passed over. 

While one must turn elsewhere for a 
full treatment of the theoretical and as- 
trophysical aspects of lunar research, 
unquestionably The Moon will long re- 
main a standard reference work on de- 
scriptive selenography. 

JosEpH ASHBROOK 
Harvard College Observatory 


Handbuch der Laplace-Transformation. 
vol. II, pt. 1, Anwendungen der La- 
place-Transformation. Gustav Doetsch. 
Birkhauser, Basel—Stuttgart, 1955. 436 
pp. 48 illus. DM. 52. 


This book, by the distinguished pro- 
fessor of mathematics at the University 
of Freiburg, is the second of a trilogy 
which is to comprise an exhaustive ac- 
count of the theory and application of 
the Laplace transform, The first volume, 
Theorie der Laplace-Transformation 
(1950), encompasses an inclusive treat- 
ment of fundamental mathematical 
theory of the Laplace transform. The 
present second volume and the forth- 
coming third volume constitute, in prin- 
ciple, an integrated account of a further 
body of theory, both complementing and 
supplementing that of volume I, which is 


particularly pertinent to solution of 
physical and technologic problems and 
exemplification of its use by examples 
drawn from these domains. In such fact 
the word handbuch must be translated 
as “treatise” rather than as “handbook” 
in the conventional American usage of 
this term, 

Volume ILI, now in press, includes 
partial differential equations, difference- 
equations, integral equations, and func- 
tions of exponential type. The present 
volume, partly in preparation for the 
material of this third volume and partly 


‘as an entity in itself, constitutes a thor- 


ough treatment of asymptotic represen- 
tations, convergent representations, and 
solution of ordinary differential equa- 
tions as effected by Laplace transform 
techniques. 

The context is divided into one short 
and three major sections. The range of 
content, scope of treatment, division of 
material, and relative emphasis on differ- 
ent subjects is well summarized by giving 
a free translation of the 16 chapter head- 
ings, corresponding page numbers, and 
concise note of the principal purpose 
underlying the exposition of each sec- 
tion. Thus, the first section, “Introduc- 
tion,” comprises a single chapter, “Cor- 
respondence of fundamental operations 
[in the original domain] to functions 
[in the transform domain] through the 
Laplace-transform and its inverse” (pp. 
15-26). This is given over to a well- 
organized statement, without proof, of 
certain basic properties, manipulations, 
and theorems, derived formally in vol- 
ume I and brought together here for 
convenience of use in volumes II and 
ig, 

Part I, “Asymptotic representations,” 
includes nine chapters: “General con- 
siderations concerning asymptoticity” 
(pp. 29-44); “Abelian asymptoticity of 
the one-sided Laplace-transform: behav- 
ior of f(s) at infinity” (pp. 45-96); 
“Abelian asymptoticity of the one-sided 
Laplace transform: behavior of f(s) at a 
finite point” (pp. 97-100); “Abelian 
asymptoticity of the two-sided Laplace 
transform and of the Mellin transform” 
(pp. 101-108); “Abelian asymptoticity 
of the V-transform comprised by the 
complex inversion integral for functions 
with isolated singularities’ (pp. 109- 
140); “Abelian asymptoticity of the V- 
transform comprised by the complex in- 
version integral for functions with alge- 
braic and logarithmic singularities” (pp. 
141-173); “Abelian asymptoticity of the 
V-transform for t—» 0” (pp. 174-180). 
“Tauberian asymptoticity of the Laplace 
transform (pp. 181-192); “Asymptotic 
expression in various fashions of the 
original function and the associated La- 
place transform” (pp. 193-200). 

This unit comprises a thorough ex- 
ploration and integration of the essen- 
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tial theory, including much original 
work, pertinent to three major methods 
of effecting asymptotic representations— 
as rooted in the one-sided and two-sided 
Laplace transforms and in the complex 
inversion integral—and various exem- 
plifications of this theory, especially as it 
can be used to effect asymptotic solutions 
of boundary-value problems that would 
be difficult to solve by conventional 
classical procedures. Other applications 
range over mathematical topics as diverse 
as the Gaussian error integral and the 
prime number theorem and over physical 
topics as different as current distribution 
in electric cables and the wave functions 
of the continuous spectrum of the hy- 
drogen atom. 

Part II, “Convergent developments,” 
embraces a short “Introduction” (pp. 
201-202) and two chapters: “Gamma- 
function series” (pp. 203-235) and 
“Special series” (pp. 236-254). The 
first-named series play an important role 
in the solution of difference-equations, 
numerical analysis (especially in connec- 
tion with modern, high-speed automatic 
digital computers), and the asymptotic 
representation of a major class of La- 
place-transforms. The special _ series 
treated encompass developments of the 
Laguerre polynomials and confluent hy- 
pergemetric functions in terms of Bessel 
functions; series developments in terms 
of Laguerre polynomials, Hermitean 
polynomials, and confluent hypergemet- 
ric functions; and other kindred topics 
that are of prime interest in numerous 
branches of classical and modern mathe- 
matical physics. 

Part III, “Ordinary differential equa- 
tions,” is made up of four chapters: 
“Ordinary differential equations with 
constant coefficients in a one-sided in- 
finite interval under prescribed initial 
conditions” (pp. 255-344); “Ordinary 
differential equations with constant co- 
efficients in a two-sided infinite interval 
under prescribed initial and boundary 
conditions” (pp. 345-363); “Ordinary 
differential equations with variable co- 
efficients in the domain of the original 
variable of the Laplace transform” (pp. 
363-385 ); “Ordinary differential equa- 
tions with variable coefficients in the 
domain of the transform variable of the 
Laplace transform” (pp. 386-404). 

These chapters comprise a good ex- 
emplification of the Laplace-transform 
for the solution of both ordinary linear 
differential equations with constant and 
(certain types of) variable coefficients 
under prescribed initial or boundary con- 
ditions and of systems of such equations. 
A very desirable conciseness and elegance 
of treatment of systems of equations is 
achieved by use of matrix notation, in 
recognition and support of the rapidly 
increasing use of such in modern engi- 
neering analysis. Illustration of applica- 
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tion of this theory is drawn largely from 
two areas of electrical engineering: basic 
feedback systems theory (which affords 
an area for evidencing the usefulness of 
asymptotic and convergent developments 
in investigating the stability of both 
ordinary and dead-time control systems) 
and ladder-connections of four-terminal 
networks (which afford excellent oppor- 
tunity for evidencing the utility of the 
conjunction of matrix notation with La- 
place transform analysis). These appli- 
cations are complemented by a brief, 
but excellent, account of the theory of 
the impulse function in its modern rigor- 
ous formulation on the basis of Laurent 
Schwartz’s distribution theory. Since the 
impulse function plays a central role in 
modern theoretical physics (under the 
guise of Dirac’s §-function) and in var- 
ious branches of engineering (electric 
network analysis and synthesis, informa- 
tion theory, mechanical vibration theory, 
and so forth) this section of the text 
should prove of especial interest to those 
physicists and engineers who are dissat- 
isfied with the usual sketchy and vague 
treatments of the §-function given in 
most textbooks. 

The major context is rounded out by 
a preface, a short appendix on “La- 
grange-Burmiann’s theorem,” a lengthy 
“Literatureal and historical commen- 
tary” comprising pertinent critical re- 
marks relative to various points of the 
content, a subject index, and a list of 
emendations to volume I. A detailed 
bibliography is not given in this volume; 
references are keyed to the lengthy alpha- 
betically arranged list of articles and 
books in volume I and to an additional 
list which will close out volume III. 

The physical aspects of the volume are 
of superior order: a high-quality paper; 
sturdy board covers and attractive green 
cloth binding; superlative typography; 
well-displayed equations; finely executed 
line drawings; and a convenient size 
of page. The textual content is covered 
in a lucid, easy style that enables rapid 
grasp of theoretical development and of 
illustrative example. Finally, the accu- 
racy of theory and completeness of treat- 
ment evidence the broadness of knowl- 
edge, depth of mathematical original- 
ity, and command of exemplification to 
be expected of the foremost European 
authority on Laplace transform theory 
and its application. 

Naturally, this book will prove of 
greatest interest to mathematicians— 
especially those interested in analysis 
or applied mathematics, or both: By 
virtue, however, of the power and use- 
fulness of the Laplace transform for the 
solution of problems or the development 
of general theory in all branches of mod- 
ern-day physics and engineering (as 
manifested by the illustrative applica- 
tions drawn from such diverse domains 


as wave mechanics, vibration theory, 
information theory, spectral theory, 
electric network and _ transmission-line 
theory, automatic control theory, oscil- 
lator and amplifier theory), this volume 
merits a careful study by all physicists 
and engineers who wish to keep abreast 
of the advances in mathematical analysis 
that underlie the analytic foundations 
of their own areas of professional work. 

Tuomas J. Hiccins 
University of Wisconsin 


Topological Dynamics. American Math- 
ematical Society Colloquium Publica- 
tions, vol. XXXVI. Walter H. Gott- 
schalf and Gustav A. Hedlund. 
American Mathematical Society, Prov- 
idence, R.I., 1955. 151 pp. $5.10. 


A flow consists of a space X together 
with a one-parameter group T of trans- 
formations of X into itself. Historically, 
the study of flows arose from the consid- 
eration of systems of ordinary differen- 
tial equations. Poincaré was the first to 
study such dynamical problems using 
topological methods; later G. D. Birk- 
hoff undertook a systematic study of the 
dynamics of flows. 

In the present book there is given the 
first systematic treatment of the work of 
the last 20 years in topological dynamics. 
The primary concern in topological dy- 
namics is with “recursive” properties of 
flows, and of transformation groups in 
general. In the case of a dynamical sys- 
tem, the study of a particular recursive 
property arises when one specifies how 
often a point comes back, as time passes, 
into any specified neighborhood of the 
point. Thus there are the periodic points, 
the almost periodic points, the recurrent 
points, and so forth. 

The book is divided into two parts, 
the first of which gives the general 
theory. A feature of this portion is its 
striking generality. The general frame- 
work is that of a (topological) transfor- 
mation group T operating on a space X. 
The authors are able to build a theory 
that generalizes the classical theory and 
in which T is not only necessarily a one- 
parameter group, but not even abelian. 
After preliminary work, in Chapter III 
the authors define and study the funda- 
mental concept of recursion. There fol- 
low specializations of recursion to yield 
theories of almost periodicity, regular 
almost periodicity, and recurrence. Next 
the concept of incompressibility is 
treated, and its relation to recursive 
properties is studied. The theory con- 
cludes with chapters on_ transitivity, 
asymptoticity, and function spaces. 

The second part of the book gives the 
examples. The role of examples in a 
treatment of topological dynamics is 
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particularly important, since any useful 
example is not a thing to be studied by 
casual geometric inspection, but rather 
by a deep and detailed analysis. There 
is a detailed study of the symbol spaces 
of symbolic dynamics, the geodesic flows 
on manifolds of constant negative curva- 
ture, and of cylinder flows. 

The general theory portion of the book 
is undoubtedly hard to read. This is prob- 
ably inevitable, for the authors have 
been able to place the theory. in an ex- 
ceedingly general setting; in so doing, 
they have had to overhaul the vocabu- 
lary of dynamics and place the subject 
in a considerably more abstract setting. 
Their account of modern topological dy- 
namics should provide a new area of 
problems for the future development of 
the subject. 

E. E. FLoyp 
University of Virginia 


Histologie und Mikroskopische Anatomie 
des Menschen. W. Bargmann. Georg 
Thieme Verlag, Stuttgart, ed. 2, 1956. 
(Order from Intercontinental Medi- 
cal Book Corp., New York 16.) 796 
pp. Illus. $16.55. 


In this second edition, Bargmann has 
thoroughly revised his well-known text- 
book of histology and has brought it up 
to date. The general part on living mat- 
ter and the tissues opens with a presenta- 
tion of the methods of investigation, 
ranging from those applied to living 
material to those serving for the study of 
fine structures. In the chapter on the 
cell, a very good way of introducing the 
student to the complex structure of cy- 
toplasm was found by dividing the mate- 
rial into cell organelles, paraplasm, 
metaplasm, and hyaloplasm. One won- 
ders whether the surface and permeabil- 
ity of the cell should not have been given 
more special consideration in this chap- 
ter. 

In his presentation of mitosis, the 
author adopted, to my satisfaction, the 
distinction between the two types of the 
spindle and the distinction between 
metakinesis and diakinesis as the first 
and second movements of the chromo- 
somes. Statics, kinetics, metabolism, and 
irritability of the cell are dealt with 
under the heading of functional mor- 
phology. This way of approaching func- 
tion within the histologist’s own domain 
is one of the characteristic features of 
the entire book. 

The second part, which deals with 
organs and systems, begins with a signifi- 
cant discussion of growth, differentiation, 
functional adaptation, and other topics 
in relation to microscopic anatomy. M. 
Heidenhain’s theory of histiosystems is 
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given its rightful place in this context. 
The chapter on the salivary glands, usu- 
ally a somewhat dry subject, is an ex- 
ample of Bargmann’s mastery in corre- 
lating architecture, vascular pattern, in- 
nervation, and functional mechanism of 
organs. Almost half of the illustrations 
are taken from studies of the author and 
his coworker. In selecting electron mi- 
crographs, Bargmann correctly refrained 
from going too far in a book designed 
for students who have yet to learn how 
to employ the light microscope, but a 
few more such _ illustrations—demon- 
strating, for example, the fine structure 
of muscle (H. E. Huxley, who is re- 
ferred to in the text) and of bone (Rob- 
ertson and Watson)—would be wel- 
come. In bibliographies at the end of 
each chapter, both domestic and for- 
eign publications are listed. An index of 
20 pages facilitates the use of the book. 
Bargmann deserves special thanks for 
stimulating interest in the history of 
histology. Portraits of Leeuwenhoek, 
Schwann, Virchow, Nageli, Kolliker, 
Aschoff, Cajal, and Held serve this pur- 
pose and are an additional ornament to 
a book that does much credit also to the 
publisher. Bargmann’s clear, straight- 
forward use of the German language 
makes for good reading. This is the kind 
of textbook we like to see in the hands 
of students in medicine and biology; as 
the work of a leading histologist and an 
excellent teacher, it will be appreciated 
and enjoyed by the expert. 
F. WASSERMANN 
Argonne National Laboratory 


Science and Information Theory. Leon 
Brillouin. Academic Press, New York, 
1956. 320 pp. Illus. $6.80. 


The large and still rapidly growing 
literature of information-communication- 
cybernetics now includes hundreds of 
papers and a number of books. Many of 
the latter are symposia proceedings in 
which many specialized contributions, 
more or less independent of one another, 
are brought together in one binding. 
Sometimes there is a grouping about 
some major central theme, for example, 
information theory in biology or psychol- 
ogy. Others are engineering textbooks or 
specialized monographs. Leon Brillouin’s 
book has the merit of combining a uni- 
fied logical development, such as one 
hopes for in a textbook, with the breadth 
of coverage heretofore found in the less 
coherent, collective kind of compilation. 
Many of his own contributions are in- 
corporated in the general treatment. The 
novice will rejoice, and the specialist 
will sometimes be disappointed, that the 
presentation is at a mathematical level 


readily understood by the average physi- 
cist or engineer; this entails the omission 
of a number of advanced topics (for ex- 
ample, most of filter and prediction 
theory, stochastic processes, ergodic 
theory). 

The book’s 20 chapters fall roughly 
into three parts. The first eight define 
and apply the concepts of information, 
redundancy, and channel capacity, give 
a good treatment of coding problems 
(including error detecting and correct- 
ing codes), and discuss signal analysis 
(Fourier methods, sampling theorem, 
Wiener-Khintchine formula, and_ so 
forth). Together with Chapter 17, of 
the third part (in which the effects of 
noise on channel capacity are discussed), 
they give a fine presentation of the 
standard results used in communication 
theory. 

The next eight chapters are concerned 
with aspects of scientific interest. After 
three introductory chapters on thermo- 
dynamics, thermal agitation, Brownian 
motion, and noise in electric circuits, 
two are devoted to the connection be- 
tween information and entropy, and the 
problem of Maxwell’s demon. The 
former is called the “negentropy prin- 
ciple of information” and is applied in 
the last three chapters of this group to 
general problems of physical measure- 
ment, limits of observation, and a dis- 
cussion of the interactions between in- 
formational and quantal limitations on 
measurement. Many “thought experi- 
ments” and physical examples are in- 
cluded. Much of the discussion repre- 
sents original work by the author. These 
chapters are at once significant, stimu- 
lating, tantalizing, and a little disap- 
pointing in that the discussion often 
concludes when one’s interest has been 
aroused to a high pitch. 

The author has carefully avoided 
questions with much of a_ philosophic 
tinge, preferring to discuss concrete 
physical situations. In my opinion the 
book would have been more satisfying 
with more attention given to semantic 


and methodological questions closely re- ' 


lated to the information concept and 
the operational viewpoint (although per- 
haps it is unfair to reproach a scientist 
for not being more of a philosopher). 
Many sections should be viewed as 
posing questions for further investigation 
and subject to possible future revision. 
The use of a characteristic length, Ax, 
for temperature T, given by hc/kT (ap- 
proximately 1.44/T centimeters) seems 
to be misapplied occasionally via a 
semantic slip. It originates (p. 207), in 
essence, from considering the precision 
in length measurement obtainable using 
radiation from a resonator at tempera- 
ture T. It is then stated (pp. 232-233) 
that this length is the boundary between 


SCIENCE, VOL. 124 











ae ee ee oe ee) 


Sp ae a oe 























% 
4 


See =o Se 


REEL LET 





Taeee Se 








large (easily measured) distances and 
small distances, for which one even has 
trouble giving an operationally defined 
basis for Euclidean geometry. Since this 
distance is about 0.005 centimeter at 
room temperature, this is a very odd re- 
sult indeed. The slip amounts to confus- 
ing the temperature of the source of 
radiation used in measurement with the 
temperature of the object of interest and 
is pointed out here because it might 
bother the many students sure to use the 
book (and with profit). 

The last four chapters comprise further 
applications to telecommunications (ef- 
fects of noise, Tuller-Shannon formula), 
writing, printing and reading, the prob- 
lem of computing, and a concluding gen- 
eral discussion of information, organiza- 
tion, semantic information, and some 
other topics. They are clear and well 
written and should be valuable to stu- 
dents. The fields of the last two chapters 
are moving rapidly, so much so that 
they are to be considered more or less 
introductory to current work rather than 
as an up-to-date picture. 

To sum up, this book is one of the 
best available introductions to modern 
information theory and to some of its 
applications in physics (primarily) and 
other fields. It is recommended for prac- 
ticing scientists, graduate students, and 
mature undergraduates. 

JeroME RoruHsTEIN 
Signal Corps Engineering Laboratories 


Atoms and Energy. H. W. S. Massey. 
Philosophical Library, New York, 
1956. 174 pp. Illus. $4.75. 


This is a book addressed to the lay- 
man who is interested in the develop- 
ments of modern physics, and, although 
considerable space is devoted to a dis- 
cussion of the release of nuclear energy, 
this is not the entire theme of the book. 
First are sketched the properties of the 
main building blocks of matter—the 
electron, the proton, and the neutron— 
and how these combine to form atoms. 
The second chapter discusses the com- 
bination of atoms and the release of 
chemical energy, either controlled or ex- 
plosive, thus providing an analogy for 
the discussion of nuclear reactions and 
energy release. The third chapter is a 
brief description of nuclear physics to 
1940, and Chapter 5 describes the large- 
scale release of atomic (nuclear) - en- 
ergy, including energy production in the 
stars. Chapter 6 is entitled “Atomic en- 
ergy in the service of man.” Here are 
discussed the possible applications in bi- 
ology—for example, production of mu- 
tations, therapeutic and diagnostic ap- 
plications, isotopic tracers—and - in 


14 SEPTEMBER 1956 





atomic power and atomic weapons. The 
final chapter deals with present research 
in high-energy physics, including mes- 


‘ons, neutrinos, and positrons, but, of 


course, none of the exciting events since 
1952. The book is easy to read (not a 
single mathematical equation appears) 
and the necessary background is cer- 
tainly not greater than high-school gen- 
eral science. It is, perhaps of necessity, 
rather sketchy in many places. The 
style is rather drab, and I failed to feel 
the excitement that I felt when I read 
Eddington and Jeans, but perhaps my 
appetite is now jaded with age. Massey 
writes from a thorough knowledge of 
the field, and this book is to be recom- 
mended to the reader of limited back- 
ground in physics who wishes to know 
something of atomic and nuclear physics. 
R. D. Myers 
Physics Department, 
University of Maryland 


Automata Studies. C. E. Shannon and 
H. McCarthy. Princeton University 
Press, Princeton, N.J., 1956. 285 pp. 
$4. 


This book, which is a collection of 
papers on the general subject of auto- 
mata, presents a picture of the state of 
research in the field as of 1953, when its 
contents were assembled. It is divided 
into three parts: “Finite automata,” 
“Turing machines,” and “Synthesis of 
automata.” The papers in the first part 
show clearly the influence of data from 
neurological research, dealing mainly 
with the construction from basic ele- 
ments, called “neurons,” of machines 
designed to react to any set taken from 
a finite number of stimuli in any one of 
a finite number of ways. The papers of 
the second part represent advances in 
the now well-known theory of Turing 
machines, The first two papers deal with 
universal Turing machines, the third 
with the question of inversion of func- 
tions defined by Turing machines, and 
the fourth with the influence of unre- 
liable elements on Turing computability. 

Various simplifications are inherent 
in the studies of the first part: compo- 
nents of automata, rather than integrated 
machines, are studied; the possibility of 
infinite numbers of inputs and outputs 
is neglected; time, usually thought of 
as continuous, is taken to be discrete, 
the state of components being consid- 
ered only at discrete moments; ¢om- 
ponents are assigned fixed probabilities 
of misfiring, when in fact it is more like- 
ly that this type of misconduct is ran- 
dom. 

These simplifications bear fruit for 
the studies of the third section, where 








these parts are combined into larger 
machines that can react to stimuli in a 
more complicated way. The first paper 
in this section considers the automaton 
as an amplifier that modifies the intelli- 
gence of its operator in much the same 
way that a crane would amplify the en- 
ergy of its operator. The second paper 
considers ways in which a machine 
might be able to represent within itself 
data from the physical field within which 
it finds itself. The last two papers deal 
with conditioned reflexes and temporal 
and spatial patterns in relation to con- 
ditional-probability machines. The in- 
vestigations of this section are concerned 
with the logical possibility of construct- 
ing given machines out of available 
parts, and hence exhibit some disregard 
for questions of economy of time and 
materials, 

The papers in this volume seem ap- 
propriately chosen for various reasons. 
First, they are eminently readable, even 
to one unschooled in the terminology of 
the field. Most of the papers contain a 
good quantity of expository material in 
which it is explicitly stated what as- 
sumptions and what simplifications are 
being made, and in which is stated the 
point of view of the author concerning 
the relation of biology and mechanism. 
Second, the selection and order of the 
papers gives the reader insights into 
many different avenues of approach to 
the problem of automata. Third, the 
authors of many of the papers include 
discussions of the limitations of their 
work and indications of the numerous 
matters in which further investigation 
is needed. To be sure, making the reader 
aware of the vastness yet to be investi- 
gated is one of the book’s greater ac- 
complishments. 

E. J. Cocan 
Mathematics Department, 
Dartmouth College 


Fluid Models in Geophysics. Pioceed- 
ings of the first symposium on the use 
of models in geophysical fluid dynam- 
ics. Held at Johns Hopkins University, 
1-4 Sept. 1953. Robert R. Long, Ed. 
Sponsored by the Office of Naval Re- 
search, Geophysics Research Directo- 
rate, and the U.S. Weather Bureau. 
Government Printing Office, Washing- 
ton 25, 1956. 162 pp. Illus. $2.25. 


Models are used more and more to 
study problems not easily solved by math- 
ematical methods. In this book’s section 
on “Dimensional analysis and similarity,” 
S. Corrsin (pp. 1-17) summarizes funda- 
mental data about dimensional analysis. 
G. W. Morgan (pp. 19-26) makes sug- 
gestions covering the subject in “Re- 
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marks on the problem of motions in a 
rotating fluid.” D. Fultz (pp. 27-63) 
gives “A survey of certain thermally and 
mechanically driven fluid systems of 
meteorological interest,” including ex- 
periments to aid study of polar fronts 
and geostrophic motions. 

H. L. Kuo’s paper, “On convective in- 
stability of a rotating fluid” (pp. 65-72), 
discusses symmetric convection in a thin 
layer of an almost incompressible fluid 
contained in a cylindrical vessel. A paper 
by E. N. Lorenz on “A proposed explana- 
tion for the existence of two regimes of 
flow in a rotating symmetrically-heated 
cylindrical vessel” (pp. 73-80) and one 
by M. J. Rubin on “Results of recent ob- 
servational studies of the southern hemis- 
phere circulation” (pp. 81-87) are in- 
tended as bases for future model investi- 
gation. In a chiefly theoretical paper 
G. S. Benton (pp. 149-162) gives “A 
general solution for the celerity of long 
gravitational waves in a stratified fluid.” 

Small-scale phenomena are discussed 
by C. S. Yih (pp. 117-133), with experi- 
mental results on “Free convection due to 
boundary sources” and by R. R. Long 
(pp. 135-147) in “Models of small-scale 
atmospheric phenomena involving den- 
sity stratification,” including flow over a 
barrier, W. S. von Arx (pp. 89-99) dis- 
cusses, in “Some techniques for labora- 
tory study of the primary ocean circula- 
tion,” model experiments to investigate 
the vorticity theory of the circulation in 
a realistically shaped ocean, the exchange 
of water between the North Atlantic 
Ocean and the Arctic Ocean, and the 
Gulf Stream system. R. Hide (pp. 101- 
116), in “Fluid motion in the earth’s core 
and some experiments on thermal con- 
vection in a rotating liquid,” describes 
experiments suggested by S. K. Runcorn 
to study motions which possibly occur in 
the liquid core of the earth and could 
produce the earth’s magnetic field. 

B. GUTENBERG 
Seismological Laboratory, 
California Institute of Technology 


Gmelins Handbuch der Anorganischen 
Chemie. vol. 44. Thorium and Iso- 
topes. Edited by Gmelin Institute 
under the direction of E. H. E. Pietsch. 
Verlag Chemie, GmbH., Weinheim, 
Bergstrasse, ed. 8, 1955. 406 pp. Illus. 
$55.68. 


This volume on thorium and its iso- 
topes supersedes the chapter on thorium 
in the 7th edition, which was published 
in 1928. Whereas that chapter was pre- 
pared by one author, the present work is 
the result of the combined effort of some 
14 or more coworkers. The new text is 
about three times the length of the older 
one. The whole chapter has been com- 
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pletely rewritten and covers the litera- 
ture to 1949 and, in certain instances, to 
1954. 

Discussion of the extraction of thorium 
from its ores, of the reactions whereby 
thorium is separated from other elements, 
of the preparation of metallic thorium in 
different forms, and of the preparation 
of thorium compounds is given in much 
more detail than formerly. 

An outstanding feature of this newer 
version is the inclusion of the mass of 
information that was obtained during 
World War II and that has been obtained 
since World War II concerning the nu- 
clear chemistry and physics of thorium 
and its isotopes. The addition of this 
material greatly enhances the value of the 
treatise. 

Prepared with the painstaking care and 
thoroughness characteristic of the modern 
Gmelin series, this volume on thorium 
comprises a comprehensive account of the 
element, its isotopes, and its compounds. 

RALEIGH GILCHRIST 
National Bureau of Standards 


Advances in Catalysis and Related Sub- 
jects. Vol. VII. W. G. Frankenburg, 
V. I. Komarewsky, E. K. Rideal, Eds. 
Academic Press, New York, 1955. 
xi + 362 pp. $9. 


It becomes increasingly clear that het- 
erogeneous catalysis mechanisms are 
dominated by the electronic factor and 
the effect of defect solid structures. Mod- 
ern workers have given much attention 
to these complex matters, and the pres- 
ent volume in this excellent series strong- 
ly reflects this situation. 

Volume 7 begins with “The electronic 
factor in heterogeneous catalysis” by M. 
McD. Baker and G. I. Jenkins, which 
presents an excellent review of solid- 
state theory of metals and semiconduc- 
tors as it pertains to catalysis. Chem- 
isorption and catalysis on semiconduc- 
tors is continued through three further 
contributions: “Chemisorption and ca- 
talysis on oxide semiconductors” by G. 
Parravano and M. Boudart, “The ap- 
plication of the theory of semiconduc- 
tors to problems of heterogeneous cataly- 
sis” by K. Hauffe, and “Surface barrier 
effects in adsorption, illustrated by 
zinc oxide” by S. Roy Morrison. Fur- 
ther contributions stressing metals are: 
“Field emission microscopy and some 
applications to catalysis and chemisorp- 
tion” by Robert Gomer, “Adsorption on 
metals and its bearing on catalysis” by 
J. A. Becker, and “Electronic interac- 
tion between metallic catalysts and 
chemisorbed molecules by R. Suhrmann. 
These chapters are intermixed with the 
first group. In between, E. Cremer dis- 
cusses his “Compensation effect in het- 


erogeneous catalysis,” which concerns 
the often prevalent case of simultaneous 
increase of entropy of activation and 
heat of activation as the catalytic con- 
ditions are changed. 

All of these contributions are uni- 
formly good, and the text is well printed 
and mostly free from errors. As a re- 
viewer of a previous volume indicated, 
it would be helpful if each volume were 
restricted to a definite specialty, At least, 
the arrangement could be improved, 
and some duplication between authors 
could be prevented. 

Komarewsky eulogizes N. D. Zelinsky 
and his work in the beginning of the 
book. 


A. C. ZETTLEMOYER 
Chemistry Department, 
Lehigh University 


New Books 


Sodium, Its Manufacture, Properties 
and Uses. Marshall Sittig. With a chapter 
on “The physical and thermodynamic 
properties of sodium” by George Wm. 
Thomson and Edward Garelis. Reinhold, 
New York; Chapman & Hall, London, 
1956. 529 pp. $12.50. 

The Rain Forests of Golfo Dulce. Paul 
H. Allen. University of Florida Press, 
Gainesville, 1956. 417 pp. $8.50. 

The Diné: Origin Myths of the Navaho 
Indians. Smithsonian Institution Bureau 
of American Ethnology Bull. 163. Aileen 
O’Bryan. U.S. Government Printing Of- 
fice, Washington 25, 1956. 187 pp. $1.75. 

The Blue Book of Awards. A compila- 
tion of major prizes, medals, honors and 
distinctions, including significant gradu- 
ate scholarships and fellowships, open to 
citizens of the United States and Canada; 
indexed by donors and classified by fields. 
Herbert Brooks, Ed. Marquis—Who’s 
Who, Chicago, IIl., 1956. 186 pp. 

Man’s Role in Changing the Face of 
the Earth. William L. Thomas, Jr. Uni- 
versity of Chicago, Chicago, Ill. 1956. 
1193 pp. $12.50. 

The Structure of Wood. F. W. Jane. 
Macmillan, New York, 1956. 427 pp. 
$9.50. 

In Search of Adam. The story of man’s 
quest for the truth about his earliest an- 
cestors. Herbert Wendt. Trans. by James 
Cleugh. Houghton Mifflin, Boston, Mass., 
1956. 540 pp. $6.50. 

Dead Towns and Living Men. Leonard 
Woolley. Philosophical Library, New 
York, 1956. 220 pp. $6. 

Mandl’s Television Servicing. Matthew 
Mandl. Macmillan, New York, rev. ed., 
1956. 460 pp. $6.50. 

Protozoologie. Karl G. Grell. Springer, 
Berlin, 1956. 284 pp. DM. 59. 

Chazyan and Related Brachiopods. pt. 
1, text; pt. 2, plates. G. Arthur Cooper. 
Smithsonian Institution, Washington, 
1956. 1263 pp. 269 plates. 

Linear Transient Analysis. vol. I1, Two- 
Terminal-Pairs Networks Transmission 
Lines. Ernst Weber. Wiley, New York; 
Chapman & Hall, London, 1956. 452 pp. 
$10.50. 
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A Study of Thinking. Jerome S. Bruner, 
Jacqueline J. Goodnow, George A. Aus- 
tin. Wiley, New York; Chapman & Hall, 
London, 1956. 330 pp. $5.50. 

Hurricanes. Their nature and history, 
particularly those of the West Indies and 
the Southern coasts of the United States. 
Ivan Ray Tannehill. Princeton Univer- 
sity Press, Princeton, N.J., ed. 9, 1956. 
308 pp. $4.50. 

Physics, Psychology and Medicine. A 
methodological essay. J. H. Woodger. 
Cambridge University Press, New York, 
1956. 146 pp. $1.75. 

The Zoological Record. vol. 90. Rec- 
ords of zoological literature relating 
chiefly to the year 1953. G. Burder Strat- 
ton, Ed. Zoological Soc. of London, Lon- 
don, 1956. 19 sections. 1750 pp. 

The Potentials about a Point Electrode 
and Apparent Resistivity Curves for a 
Two-, Three-, and Four-Layer Earth. 
Harold M. Mooney and W. W. Wetzel. 
University of Minnesota Press, Minne- 
apolis, 1956. 146 pp. + graphs. Text, 
$4.50; complete set, $18. 

Reading Improvement for Adults. Paul 
D. Leedy. McGraw-Hill, New York, 1956. 
465 pp. $5.95. 

Minimum Weight Analysis of Compres- 
sion Structures. George Gerard. New York 
University Press, New York, 1956 (dis- 
tributed by Interscience). 194 pp. $6. 

Electric Circuit Theory and Operational 
Calculus. John R. Carson. Chelsea, New 
York, ed. 2, 1953. 197 pp. Paper, $1.88. 

The Theory of Groups. vols. I and II. 
A. G. Kurosh. Trans. from the Russian 
and edited by K. A. Hirsch. Chelsea, New 
York, 1955. 272 pp.; 308 pp. $4.95 each. 

Diseases of Fruit Crops. Harry W. An- 
derson. McGraw-Hill, New York, 1956. 
501 pp. $8.50. 

White Collar. The American middle 
classes. C. Wright Mills. Oxford Univer- 
sity Press, New York, 1956 (reprint of 
1951 ed.). 377 pp. Paper, $1.75. 

Proceedings of the Third Berkeley Sym- 
posium on Mathematical Statistics and 
Probability. Held at the Statistical Labo- 
ratory, University of California, Decem- 
ber 1954. July and August 1955. vol. IV, 
Contributions to Biology and Problems of 
Health. Jerzy Neyman, Ed. University of 
California Press, Berkeley, 1956. 179 pp. 
$5.75. 

Proceedings of the Third Berkeley Sym- 
posium on Mathematical Statistics and 
Probability. Held at the Statistical Labo- 
ratory, University of California, Decem- 
ber 1954. July and August 1955. vol V, 
Contributions to Econometrics, Industrial 
Research, and Psychometry. Jerzy Ney- 
man, Ed. University of California Press, 
Berkeley, 1956. 184 pp. $5.75. 

Weather Analysis and Forecasting. vol. 
II, Weather and Weather Systems. Sverre 
Petterssen. McGraw-Hill, New York, ed. 
2, 1956. 266 pp. $6. 

Chemical Engineering Kinetics. J. M. 
Smith. McGraw-Hill, New York, 1956. 
402 pp. $8. 

Minerals and the Microscope. H. G. 
Smith. Revised by M. K. Wells. Macmil- 
lan, New York, rev. ed., 1956. 148 pp. $3. 

Fertilization. Lord Rothschild. Me- 
thuen, London; Wiley, New York, 1956. 

170 pp. $3.50. 
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Transport and Accumulation in Biolog- 
ical Systems. E. J. Harris. Academic Press, 
New York; Butterworths, London, 1956. 
291 pp. $7.80. 

Evolution and Classification of the 
Mountain Caddisflies. Herbert H. Ross. 
University of Illinois Press, Urbana, 1956. 
213 pp. $6. 

Civil Air Regulations and Flight Stand- 
ards for Pilots. Associated Aeronautical 
Staff. AERO, Los Angeles 26, Calif., 1956. 
138 pp. $2. 

Common Exotic Trees of South Florida 
(Dicotyledons). Mary Franklin Barrett. 
University of Florida Press, Gainesville, 
1956. 414 pp. $8.50. 

The Menninger Story. Walker Winslow. 
Doubleday, Garden City, N.Y., 1956. 350 
pp. $5. 

Measurements of Mind and Matter. 
G. W. Scott Blair. Philosophical Library, 
New York, 1956. 115 pp. $4.50. 

Photosynthesis and Related Processes. 
vol. II, pt. 2, Kinetics of Photosynthesis. 
Engene I. Rabinowitch. Interscience, New 
York, 1956. 877 pp. $18.50. 

California and the Southwest. Clifford 
M. Zierer, Ed. Wiley, New York; Chap- 
man & Hall, 1956. 376 pp. $11.25. 

Wheat-Climate Relationships and the 
Use of Phenology in Ascertaining the 
Thermal and Photo-Thermal Require- 
ments of Wheat. Based on data of North 
America and of some thermally analogous 
areas of North America in the Soviet 
Union and Finland. M. Y. Nuttonson. 
American Institute of Crop Ecology, 
Washington, 1956. 388 pp. 

Immigrants and Their Children, 1850- 
1950. E. P. Hutchinson for the Social 
Science Research Council in cooperation 
with the Bureau of the Census. Wiley, 
New York; Chapman & Hall, London, 
1956. 391 pp. $6.50. 

An Introduction to Scientific German. 
J. Henry Wild. Oxford University Press, 
New York, ed. 2, 1956. 177 pp. 

Nuclear Explosions and Their Effects. 
Foreword by Jawaharlal Nehru. Publica- 
tions Division, Ministry of Information & 
Broadcasting, Govt. of India, Delhi, 1956. 

184 pp. $2. 

The American Experiences of Swedish 
Students. Retrospect and aftermath. 
Franklin D. Scott. University of Minne- 
sota Press, Minneapolis, 1956. 129 pp. $3. 

Cryptanalysis. A study of ciphers and 
their solution (formerly Elementary Crypt- 
analysis). Helen Fouché Gaines. Dover, 
New York, 1956. Paper, $1.95. 

Elementary Crystallography. M. J. 
Buerger. Wiley, New York; Chapman & 
Hall, London, 1956. 528 pp. $8.75. 

Exploring the Deep Pacific. Helen Raitt. 
Norton, New York, 1956. 272 pp. $3.75. 

The Chemistry and Technology of 
Waxes. Albin H. Warth. Reinhold, New 
York and Chapman & Hall, London, ed. 
2, 1956. 940 pp. $18. 

Polysaccharides in Biology. Trans. of 
the First Conf. 27-29 April 1955, Prince- 
ton, N.J., Georg F. Springer, Ed. 271 pp. 
$5. Neuropharmacology. Trans. of the Sec- 
ond Conf. 25-27 May 1955, Princeton, 
N.J. Harold A. Abramson, Ed. 328 pp. 
$4.25. Josiah Macy, Jr. Foundation, New 
York, 1956. 

Varieties Value. 


of Human Charles 








Morris. University of Chicago Press, Chi- 
cago, IIl., 1956. 209 pp. $5. 

Valency and Molecular Structure. E. 
Cartmell and G. W. A. Fowles. Academic 
Press, New York; Butterworths, London, 
1956. 256 pp. $5.80. 

The Generation of Electricity by Wind 
Power. E. W. Golding. Philosophical Li- 
brary, New York, 1956. 318 pp. $12. 

Muscle Testing. Techniques of manual 
examination. Lucille Daniels, Marian Wil- 
liams, Catherine Worthingham. Saunders, 
Philadelphia, ed. 2, 1956. 176 pp. 

Plants in Action. A laboratory manual 
of plant physiology. Leonard Machlis and 
John G. Torrey. Freeman, San Francisco, 
1956. 282 pp. 

Vom Unbelebten zum Lebendigen. Eine 
Ringvorlesung an der Universitat Mun- 
ster (Westf.) Enke, Stuttgart, Germany, 
1956. 273 pp. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
sponsoring agency.) 


South African Council for Scientific and 
Industrial Development, Tenth Annual 
Report, 1954-1955. The Council, Pre- 
toria, Union of South Africa, 1956. 169 


Marine Pleistocene Invertebrates from 
Near Puerto Penasco, Sonora, Mexico. 
Transactions of the San Diego Society of 
Natural History, vol. XII, No. 8. Leo G. 
Hertlein and William K. Emerson. 23 pp. 
Upper Pleistocene Mollusca from Potrero 
Canyon, Pacific Palisades, California. vol. 
XII, No. 10. James W. Valentine. 25 pp. 
San Diego Society of Natural History, San 
Diego, Calif., 1956. 

Food Hygiene, Fourth Report of the 
Expert Committee on Environmental San- 
itation. WHO Tech. Ser., No. 104. 28 pp. 
$0.30.-Expert Committee on Trachoma, 
Second Report. WHO Tech. Rept. Ser., 
No. 106. 20 pp. $0.30. Expert Committee 
on Professional and Technical Education 
of Medical and Auxiliary Personnel, Third 
Report. WHO Tech. Rept. Ser., No. 109. 
19 pp. $0.30. World Health Organization, 
Geneva, 1956. s 

The Chemistry and Vertical Distribu- 
tion of the Oxides of Nitrogen in the At- 
mosphere. Geophysical Research Papers 
No. 39. Lewis E. Miller. 1954. 135 pp. 
Methods and Results of Upper Atmos- 
phere Research. Geophysical Research 
Papers No. 43. J. Kaplan, G. F. Schilling, 
H. K. Kallmann. 1955. 162 pp. Results 
of Numerical Forecasting with the Baro- 
tropic and Thermotropic Atmospheric 
Models. Geophysical Research Papers No. 
46. W. Lawrence Gates, Leon S. Pocinki, 
Carl F. Jenkins. 1955. 105 pp. A Review 
of Charge Transfer Processes in Gases. 
Geophysical Research Papers No. 48. S. 
N. Ghosh, W. F. Sheridan, J. A. Dillon, 
Jr., H. D. Edwards. 1955. 17 pp. Geo- 
physics Research Directorate, Air Force 
Cambridge Research Center, Bedford, 
Mass. (order from U.S. Department of 
Commerce, Office of Technical Educa- 
tion, Washington 25). 
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Meetings 


Molecules in Heavenly Bodies 


The seventh International Astrophysi- 
cal Symposium of Liege met 12-14 July 
in the University Auditorium. The sub- 
ject of the colloquium was “Les Mole- 
cules dans les Astres.” This colloquium 
was organized by P. Swings and his col- 
leagues (Institute of Astrophysics, Uni- 
versity of Liege). Harold C. Urey (Uni- 
versity of Chicago) was president of the 
colloquium. Morning, afternoon, and 
evening sessions were held on the first 
two days, and two sessions were held on 
the last day. 

The program was organized under four 
headings. These were (i) “Molecules in 
the solar system,” with sessions devoted 
to the terrestrial atmosphere, the comets, 
the atmosphere of Venus, Mars, Jupiter, 
to generalities, and to the possibilities of 
life on other planets; (ii) “Molecules in 
the stars, observations,” with sessions on 
the sun and stars; (iii) ‘““Molecules in the 
stars, theory”; and (iv) “Recent labora- 
tory work on molecules of astronomical 
interest,’ with sessions on molecules of 
particular interest to planetary and com- 
etary studies and on molecules of par- 
ticular interest in stellar studies. Out- 
standing introductory papers were given 
by A. McKellar (Canada), G. A. Tikhov 
(U.S.S.R.), K. Wiirm (Germany), R. 
Wildt (United States), and G. Herzberg 
(Canada) on various subjects of the col- 
loquium. About 60 original communica- 
tions were presented, and the attendance 
included persons from 19 countries. 

V. Fassenkov presented two interesting 
moving pictures showing the Soviet ex- 
pedition to study the eclipse of 25 Feb. 
1952 and showing the four expeditions 
to far eastern Siberia between 1947 and 
1950 to recover the Sikhote-Aline mete- 
orite which fell there on 12 Feb, 1947. 
The pictures of the eclipse expedition 
showed the usual preparations for such 
expeditions, The moving picture of the 
meteorite expeditions was very impres- 
sive, especially when the methods of the 
expedition are compared with the more- 
than-casual way in which meteorite falls 
are explored in the United States. H. P. 
Broida of the U.S. Bureau of Standards 
showed a moving picture of the light 
flashes emitted when free radicals are 
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and Societies 


trapped in solids at liquid-helium tem- 
peratures and the solid is allowed to 
warm up slowly. These were especially 
interesting to those members of the col- 
loquium whose special interest is in 
comets. 

Haroip C. Urey 
Enrico Fermi Institute for Nuclear 
Studies, University of Chicago, 
Chicago, Illinois 


Venereal Diseases 
and Treponematoses 


Eight hundred physicians, scientists, 
and health workers, including 140 from 
53 foreign countries, participated in the 
first International Symposium on Ve- 
nereal Diseases and the Treponematoses, 
jointly sponsored by the U.S. Public 
Health Service and the World Health 
Organization. The meeting was held at 
the Statler Hotel, Washington, D.C., 
from 28 May through 1 June 1956. 

During the 5-day meeting, 160 scien- 
tific papers were presented on control of 
the venereal and other treponemal 
diseases. 

The 11 sections of the scientific pro- 
gram were (i) “Control of venereal dis- 
eases and the treponematoses in retro- 
spect and prospect”; (ii) “Cultural and 
socioeconomic aspects”; (iii) “Nongov- 
ernmental organization support of ve- 
nereal diseases and treponematosis con- 
trol”; (iv) ““Venereal disease education”; 
(v) “Natural history of syphilis”; (vi) 
“Experimental syphilis and/or trepone- 
matoses”’; (vii) “Diagnosis, management, 
and prognosis of venereal diseases and 
treponematoses”’; (viii) “Nontreponemal 
diseases”; (ix) “Epidemiology and con- 
trol techniques”; (x) “Reporting and 
statistical problems”; and (xi) “Serology 
and immunology of the treponematoses.” 

The papers presented were interpreted 
simultaneously in French, Spanish, and 
English over a short-range radio system. 
Members of the audience were provided 
with individual receiving sets and ear- 
phones. 

Roswell B. Perkins, Assistant Secretary 
of Health, Education, and Welfare, per- 
haps best expressed the feelings and as- 





pirations of the large international as- 
semblage when he said: “I want to 
congratulate the Public Health Service 
and the World Health Organization for 
their initiative in organizing this sym- 
posium. . . . There is unquestionably an 
inclination on the part of many to be- 
come complacent about diseases which 
can be controlled with new therapeutic 
agents. But this complacency on the 
verge of victory may cost us all our gains. 

“This symposium represents, therefore, 
a recognition by you that our job has not 
been finished in any sense of the word, 
and a firm resolve to move forward.” 

A special issue of the Venereal Disease 
Program’s annotated bibliography Cur- 
rent Literature on Venereal Disease, con- 
taining abstracts of the papers presented 
during the symposium, was distributed 
to each of the participants. The abstracts 
were published in English and Inter- 
lingua for the convenience of the foreign 
representatives. Copies of these abstracts 
can be obtained on request addressed to 
Dr. C. A. Smith, Chief, Venereal Disease 
Program, U.S. Public Health Service, 
Department of Health, Education, and 
Welfare, Washington 25, D.C. 

Organizations that contributed to the 
success of the symposium included the 
International Union Against the Ve- 
nereal Diseases and the Treponematoses, 
American Social Hygiene Association, 
American Venereal Disease Association, 
Association of State and Territorial 
Health Officers, and the American Acad- 
emy of Dermatology and Syphilology. 

C. A. Smiri 
Division of Special Health Services, 
U.S, Public Health Service, 
Washington, D.C. 


American Physical Society 


The annual Washington, D.C., meet- 
ing of the American Physical Society 
brought together 1750 of the nation’s 
physicists for 3 days, 26-28 Apr., to par- 
ticipate in 33 scheduled sessions and 
innumerable informal groups for the 
discussion of the most recent scientific 
advances. Washington has no single in- 
stitution that can provide the eight 
simultaneous meeting rooms necessary 
for the presentation of some 400 papers— 
hence, the spectacle of a scientific meet- 
ing running simultaneously in the Shera- 
ton-Park and Shoreham hotels and the 
U.S. National Bureau of Standards. Al- 
though this, of necessity, leads to conflicts 
and confusion,’ the assembled pbhvsicists 
reacted with their usual good-natured 
adaptability to make the meeting a suc- 
cess. 

As the scientists were gathering, the 
president of the society, Eugene P. Wig- 
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ner, issued a statement concerning the 
national shortage of scientifically trained 
people in which he pointed out the fol- 
lowing. 

“Physicists are deeply concerned about 
this problem which comes to our atten- 
tion by one occurrence or another almost 
every day. I believe that, on the whole, 
the science instruction at our universi- 
ties and colleges is sound and is not sur- 
passed by any other nation. The need 
and possibility for improvement on the 
elementary and secondary levels, in our 
grade schools and high schools, is being 
widely recognized. Higher salaries for our 
teachers is one important prerequisite 
toward this goal. We should adequately 
compensate those to whom we entrust the 
education of our children and who mold 
the future of our nation. However, we 
owe more to the teachers of our children 
than just a higher income. We should 
vigorously support their professional and 
technical associations, we should provide 
summer employment for them which is 
lucrative and which stimulates them to 
keep abreast of developments in the sub- 
ject which they are teaching. Finally, we 
should remove as many of the unneces- 
sary requirements for science teachers as 
possible. Book-learning of the methods 
of instruction cannot replace in a science 
teacher understanding of his subject and 
enthusiasm for science.” 

This year the society was fortunate in 
having technical addresses by our two 
1955 Nobel laureates, P. Kusch and W. 
E. Lamb, and by distinguished foreign 
scientists from France, England, the 
Netherlands, and Italy. 

The recent discovery of the antiproton 
led to speculations by C. E. Wiegand, one 
of its codiscoverers, on the existence of 
antimatter in other universes than our 
own and possible consequences of colli- 
sions of such universes. These specula- 
tions naturally attracted the popular at- 
tention of the press representatives that 
were present and, through them, the pub- 
lic-at-large. 

The physicists who assembled for the 
banquet of the society had the satisfac- 
tion of seeing the John Scott medal and 
premium of the City of Philadelphia 
awarded to J. W. Beams for “his inven- 
tion of the magnetically supported cen- 
trifuge.” This was followed by a delight- 
ful and entertaining account of physics 
in the laboratory of Rutherford as seen 
by the present president of the British 
Physical Society, H. S. W. Massey, in his 
early years. It appears that the “master” 
believed firmly in getting away from the 
equipment to think things over, a point 
of view all too often neglected these days. 
On the same program, Arthur Roberts 
discussed, in a clear and thought-provok- 
ing way, the place and need in our 
national research activities for special 
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conferences of limited attendance in spe- 
cialized fields. 

The traditional pattern of the meetings 
was broken by two innovations this year. 
For the first time, a headquarters room 
complete with a press-relations officer, 
secretarial service, and popularized news 
releases for important newsworthy pa- 
pers, was provided for the press. It was 
well used with gratifying results. Also, 
for the first time, as an aid to planning 
future meetings, attendance statistics for 
the various sessions were recorded. This 
application of the experimental method 
confirmed the often-expressed opinion 
that the primary value of the meeting 
comes from the individual contacts 
among those attending. Most of the time, 
more people were involved in such “bull 
sessions” than were attending the formal 
technical sessions. 

R. D. Huntoon 
National Bureau of Standards, 
Washington, D.C. 


Animal Reproduction 


The third International Congress on 
Animal Reproduction (Physiology, Pa- 
thology, and Artificial Insemination) 
was held in the Arts School of Cam- 
bridge University during the last week 
of June 1956. Some 500 participants 
from more than 50 countries on both 
sides of the Iron Curtain attended the 
meetings and seemed to enjoy the ‘rare 
privileges and atmosphere afforded by 
this exceptional academic community. 

In addition to the three concurrent 
sessions of the main section of the con- 
gress, a number of plenary discussions 
were held: “The physiology of pre-natal 
life,” “Nutrition in relation to reproduc- 
tion,” “Effect of very low temperature 
on cells and tissues,” “Genital infection,” 
and “Recent advances in artificial in- 
semination techniques.” The scope and 
range of these lectures make detailed 
reporting impossible, but two of the most 
memorable were the informative and 
sometimes philosophic presentations of 
/ S. Parkes on cold preservation of tis- 
sues and of E. C. Amoroso on compara- 
tive placental physiology. Fortunately, 
all the papers will soon be available for 
distribution by the efficient institution 
that was largely responsible for the suc- 
cessful organization of the congress, the 
Milk Marketing Board, Thames Ditton, 
Surrey, England. 

The physiology section (40 papers) 
included many fundamental and ‘new 
contributions—of little or no immedi- 
ately practical import—as well as a scat- 
tering of more general review papers and 
some which necessarily dealt with prob- 
lems of animal breeding and fertility. 
The few spirited discussions which in- 





volved physiologists, endocrinologists, 
biochemists, and veterinary specialists 
indicated not only the diversity of in- 
terests but also the wisdom of an occa- 
sional convocation of such a group as 
this. Subjects which received consider- 
able attention included: the role of the 
hypothalamus in lactation, uterine mo- 
tility, and estrus; testicular function in 
relation to nutritive, thermal, and exog- 
enous steroidal factors; biochemistry of 
the male and female genital tracts in 
relation to sperm, egg, and _ blastocyst 
physiology; the significance of aerobic 
respiration of spermatozoa and eggs; ap- 
parent seasonal variations in sperm me- 
tabolism; the production and biochem- 
istry of male and female antiagglutinins; 
and recent developments in attempts at 
fertilization in vitro. 

The section on pathology (32 papers) 
was characterized by reports of various 
types of anatomical anomalies possibly 
associated with decreased fertility and 
by numerous contributions concerning 
the incidence and current control meas- 
ures of Vibrio fetus and Trichomonas 
infections in domestic herds. The role of 
the corpus luteum and of the adrenal 
cortex in relation to reproductive activity 
received minor attention. 

The sessions bearing directly and in- 
directly on artificial insemination (40 
papers) concerned subjects which ranged 
from the organization of artificial in- 
semination centers to a study of the 
transfer and storage of ova of sheep. 
The majority of the papers were rather 
narrowly confined to an evaluation of 
recent breeding results and of attempts 
to improve insemination procedures. The 
use of spermatozoa held at low tempera- 
tures (usually — 79°C) was extensively 
discussed. Artificial insemination by 
means of previously vitrified and thawed 
sperm has been developed into a large- 
scale operation, as is evidenced, for ex- 
ample, by the fact that, in 1955, the 
Waterloo Cattle Breeders Association 
(Ontario) performed 47,000 insemina- 
tions with deep-frozen spermatozoa. Con- 
ception rates with this method approxi- 
mate those after natural matings. 

Davw W. BisHop 
Department of Embryology, 
Carnegie Institution of Washington, 
Baltimore, Maryland 


Meeting Notes 


®A convocation to discuss the shortage 
of engineers and scientists will take place 
in New York, 8-9 Oct., under the spon- 
sorship of the Cooper Union for the 
Advancement of Science and Art. Par- 
ticipants include Howard L. Bevis, who 
recently retired as president of Ohio 
State University and who has been ap- 


497 








pointed by President Eisenhower to serve 
as chairman of the National Committee 
for the Development of Scientists and 
Engineers, and John Burchard, dean of 
humanities of Massachusetts Institute of 
Technology. 

The meetings on 8 Oct. will be held 
at Cooper Union and will be open to all. 
The sessions will consider special prob- 
lems related to leadership development 
in the fields of philosophy, education, 
architecture, design, and city planning. 
Each panel discussion will be led by an 
authority in the field. ; 

The second day will be devoted to a 
full-scale discussion of the problem of 
what the American educational system 
can do in order to meet the future na- 
tional need for engineers and scientists. 
Panelists will include the presidents of 
some of the nation’s leading technologic 
colleges. 


These meetings will be held at the 
Waldorf-Astoria Hotel, and admittance 
will be by invitation. The morning and 
afternoon sessions will be devoted to 
panel discussions, with attendance lim- 
ited to about 200 for each panel. The 
evening session will be held in the Star- 
light Room with an attendance of about 
800 invited guests. Any scientist espe- 
cially interested in attending the second- 
day sessions who has not received an 
invitation should communicate with Dr. 
Edwin S. Burdell, president of Cooper 
Union, who will provide invitations as 
long as they are available. 


® Under the chairmanship of Alexander 
Hollaender, director of the biology di- 
vision at Oak Ridge National Labora- 
tory, 20 scientists from nine countries 
met in Copenhagen, Denmark, 7-11 
Aug., at a conference called by the World 
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l{ealth Organization to study the effects 
of radiation on human genetics, to rec- 
ommend further research that might be 
rieeded, and to advise WHO on how it 
can most usefully assist in advancing and 
coordinating such research. 

WHO organized this study group as 
part of its program on the public health 
aspects of the peaceful uses of atomic 
energy. In April of this year another 
group met in Geneva to discuss the re- 
lated subject of radiological units and 
radiological protection. 

One of the chief objectives of the 
Copenhagen meeting was to provide 
WHO with information on the gaps in 
existing knowledge of radiation effects 
in man. To insure the broadest possible 
approach to the problem, the group in- 
cluded radiologists, statisticians, and 
public health administrators as well as 
specialists in human and other branches 
of genetics. The group was in essential 
agreement with the findings concerning 
genetic effects of radiation in recent re- 
ports from the National Academy of 
Sciences of the United States and from 
the British Medical Research Council, 
and also with a resolution on radiation 
damage to human heredity adopted re- 
cently by the first International Congress 
on Human Genetics in Copenhagen. 

A question to which the group devoted 
close attention was the need for accurate 
measurement and recording of exposures 
to radiation, in order to provide back- 
ground information needed for analyzing 
the genetic effects. The experts learned 
that in one hospital where such record- 
ings were started there had been a 30- 
percent reduction in the total exposure 
of the staff and some reduction in expo- 
sure of the patients. The group noted 
that the highest dose to the sex glands 


caused by natural radiation in geographic 


areas having a large population appeared 
to occur in parts of Travancore (India), 
where there are large deposits of mona- 
zite sand, 


"The ninth annual conference on Elec- 
trical Techniques in Medicine and Biol- 
ogy will be held in New York, 7-9 Nov. 
The purpose of this meeting is to bring 
together electrical engineers and physi- 
cians, biologists, electronics instrumentol- 
ogists, radiation physicists, radiologists, 
and others, to discuss the latest electric 
and electronics techniques in biology and 
medicine, and to arrange symposia on 
current problems. 

The conference is sponsored jointly by 
the American Institute of Electrical En- 
gineers, the Institute of Radio Engineers, 
and the Instrument Society of America. 
In addition to members of the sponsor- 
ing societies, all persons having a profes- 
sional medical, physical, or biological in- 
terest in electric therapeutic, diagnostic, 
or investigative techniques are invited to 
attend. There will be 2 days of technical 
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by Edmond J. Farris, Ph.D., Executive Director, 
Associate Member, The Wistar Institute of 
Anatomy and Biology, Philadelphia 


JUST PUBLISHED! The results—both 
statistical and applied—of a decade of 
intensive research into the problems of 
human infertility. Dr. Farris, originator 
of the rat hyperemia test, describes a 
highly effective new pregnancy test as well 
as a new formula for the calculation of the 
day of ovulation and the limits of the fer- 
tile period. Thorough documentation 
shows that the accuracy of this formula 
is greater than that of any other so far 
proposed. Sections discussing materials 
and methods are provided throughout the 
text. An important book! 
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sessions, with an evening symposium on 
the first day, and a 1-day field trip to 
Brookhaven National Laboratory. For in- 
formation, write to Mr. R. S. Gardner, 
AIEE, 33 W. 39 St., New York 18, N.Y. 


® A commemorative dinner to mark the 
silver anniversary of the founding of the 
Gordon Research Conferences will be 
held at the Hotel Commodore, New 
York, on 27 Dec. This date was selected “ 
to coincide with the AAAS annual meet- 
ing, which is scheduled for that same 
week in New York. 


The principal speaker at the dinner 
will be Nobel prize winner Glenn T. 
Seaborg. His topic will be “The future 
through science.” Reservations for the 
dinner, at $10 per person, may be made 
by writing to Dr. W. George Parks, Di- 
rector, Gordon Research Conferences, 
University of Rhode Island, Kingston, 
R.I. 
® The Semiconductor Device Research 
Conference, an annual meeting by invi- 
tation, is sponsored by the Institute of 
Radio Engineers and the American Insti- 
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tute of Electrical Engineers. The confer- 
ence, designed to permit the exchange of 
information in an informal atmosphere, 
is held at a different university each year. 
This year, from 25-27 June, the physics 
department of Purdue University was the 
host. This choice was particularly appro- 
priate because of the extensive activities 
of Karl Lark-Horovitz and his colleagues 
in the semiconductor field. 

Some 296 scientists from all parts of 
the United States and from England, 
Canada, Israel, Holland, and France at- 
tended the conference. The program 
included such subjects as new devices, 
device analysis, results of studies of the 
avalanche mechanism in silicon, surface 
studies, and diffusion. 

The group was welcomed by F. L. 
Hovde, president of Purdue University, 
and was then addressed by Lark-Horovitz 
as chairman of the physics department. 
The cochairmen of the conference were 
A. E. Anderson of the Bell Telephone 
Laboratories, Allentown, Pa., and A, C. 
Sheckler of the General Electric Com- 
pany,. Syracuse, N.Y. R. Bray of the Pur- 
due physics staff was local chairman. 


Society Elections 


@Associacgao Brasileira de Quimica: 
pres., C, E. Nabuco de Araujo, Jr.; sec., 
William Zattar, Rua Lucio de Mendonca 
44- Rio de Janeiro- Brazil; Representa- 
tive to the AAAS Council is C. E. Na- 
buco de Araujo, Jr. 


™ Poultry Science Association: pres., T. 
B, Avery, Kansas State College; Ist v. 
pres., H. R. Bird, University of Wiscon- 
sin; 2nd v. pres., J. H. Bruckner, Cornell 
University; sec.-treas., C. B. Ryan, De- 
partment of Poultry Science, Texas Agri- 
cultural and Mechanical College, College 
Station, Tex. 


"American Psychological Association: 
pres., Lee J. Cronbach, University of II- 
linois; pres.-elect, Harry F. Harlow, Uni- 


versity of Wisconsin; past-pres., Theodore , 


M. Newcomb, University of Michigan; 
rec.-sec., Launor F. Carter, Rand Corpo- 
ration, Santa Monica, Calif.; exec.-sec., 
Roger W. Russell, 1333 16 St. NW, 
Washington 6, D.C.; treas., Carroll L. 
Shartle, Ohio State University. 


Forthcoming Events 


October 


11-12. International Scientific Radio 
Union, U.S. National Committee, Berke- 
ley, Calif. (J. P. Hagen, 2101 Constitution 
Ave., NW, Washington 25.) 

11-13, Indiana Acad. of Science, Bloom- 
ington. (W. A. Daily, Eli Lilly Research 
Laboratories, Indianapolis 6, Ind.) 

12. Insulin, Glucagon, and the Oral 
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ein 14-27. 


Hypoglycemic Sulfonylureas, 4th annual 
symp. on diabetes, New York, N.Y. (T. L. 
Kingslev. 279 Park Ave., New York 17.) 

14-17. Society of American Foresters, 
Memphis, Tenn. (H. Clepper, SAF, 17th 
and Pennsylvania Ave., NW, Washing- 
tun 6.) 

14-19. American Acad. of Ophthalmol- 

ogy and Otolaryngology, annual, Chicago, 
Ill. (W. L. Benedict, 100 First Ave. Bldg., 
Rochester, Minn.) 
Pan American Homeopathic 
Medical Cong., Mexico, D.F., Mexico. (R. 
W. Bohn, 60 Sutton Place South, New 
York 22.) 

15-17. Assoc. of Official Agricultural 
Chemists, annual, Washington, D.C. (W. 
Horwitz, Box 540, Benjamin Franklin Sta- 
tion, Washington 4.) 

15-17. Soil Conservation Soc. of 
America, Tulsa, Okla. (H. W. Pritchard, 
SCSA, 1016 Paramount Bldg., Des Moines, 
Iowa. ) 

15-18. American Veterinary Medical 
Assoc., annual, San Antonio, Tex. (J. G. 
Hardenbaugh, AVMA, 600 S. Michigan 
Ave., Chicago 5, IIl.) 

15-19. American Soc. of Civil Engi- 
neers, annual, Pittsburgh, Pa. (W. H. 
Wisely, ASCE, 33 W. 39 St., New York 
18.) 

15-26. New York Acad. of Medicine, 
annual graduate fortnight, New York, 
N.Y. (Secretary, Graduate Fortnight, 
NYAM, 2 E. 103 St., New York 29.) 

16-17. Agricultural Research Inst., 5th 
annual, Washington, D.C. (L. Voris, Na- 


tional Acad. of Sciences; NRC Annex, 
Washington 25.) 

16-17. National Acad. of Economics 
and Political Science, Washington, D.C. 
(D. P. Ray, George Washington Univ., 
Washington 6.) 


— 16-18. Conference on Magnetism and 


Magnetic Materials, Boston, Mass. (T. O. 
Paine, Measurements Laboratory, General 
Electric Co., West Lynn, Mass. ) 


e 17-18. International Union of Thera- 


peutics, cong., Paris, France. (A. Lemaire, 
54, rue de Saxe, Paris 7.) 


4 17-19. Symposium. on Antibiotics, 4th 


‘ annual, Washington, D.C. (H. Welch, Div. 
of Antibiotics, Food and Drug Adminis- 
tration, U.S. Dept. of Health, Education, 
and Welfare, Washington 25.) 

18-19. Institute of Management Sci- 
ences, 3rd annual, Los Angeles, Calif. (C. 
M. Kelly, Litton Industries, Inc., 336 N. 
Foothill Rd., Beverly Hills, Calif.) 

18-20. Optical Soc. of America, semi- 
annual, Lake Placid, N.Y. (A. C. Hardy, 
Massachusetts Inst. of Technology, Cam- 
bridge 39.) 

19-20. Association of American Pesti- 
cide Control Officials, Washington, D.C. 
(A. B. Heagy, Assoc. State Chemist, In- 
spection and Regulatory Service, Univ. of 
Maryland, College Park. ) 

21-23. American College of Apothe- 
caries, Dallas, Tex. (R. E. Abrams, Ham- 
ilton Court, 39th & Chestnut St., Phila- 
delphia 4, Pa.) 

21-27. Iberian-Latin American Cong. 
of Dermatology, 3rd, Mexico City, 








The new NALGENE [HH] funnels are made in exactly 
60° cones. Notice the 58° inner ribbing that-assures 


rapid filtration. The outer ribbing allows air release 
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linear POLYETHYLENE for higher tensile strength, 
greater rigidity, and high temperature 


resistance, here is in fact..... 
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Mexico. (Centro Dermatolégico Pascua, 
Calle Dr. Garciadiego 21, Mexico 7, D.F., 
Mexico. ) 

22-24. American Standards Assoc., 38th 
annual, New York, N.Y. (ASA, 70 E. 45 
St., Nev» York 17.) 

22-25. American Soc. for Pharmacology 
and Experimental Therapeutics, Louis- 
ville, Ky. (H. Hodge, Dept. of Pharma- 
cology, Univ. of Rochester, Rochester, 
N.Y.) 

22-26. National Safety Cong., Chicago, 
Ill. (R. L. Forney, National Safety Coun- 
cil, 425 North Michigan Ave., Chicago 
1a.) 

22-27. Endocrine Soc., 8th annual post- 
graduate assembly, Houston, Tex. (Office 
of Dean, Univ. of Texas, Postgraduate 
School of Medicine, Texas Medical Cen- 
ter, Houston 25.) 

22-2. Industrial Forestry Seminar, New 
Haven, Conn. (E. T. F. Wohlenberg, In- 
dustrial Forestry Dept., Yale Univ., New 
Haven. ) 

23. American Soc. of Safety Engineers, 
annual, Chicago, Ill. (J. B. Johnson, 
ASSE, 425 N. Michigan Ave., Chicago 
1G 

25-26. National Soc. of Professional En- 
gineers, White Sulphur Springs, W.Va. 
(P. H. Robbins, 2029 K St., NW, Wash- 
ington 6.) 

26-27. Kentucky Academy of Science, 
annual, Richmond, Ky. (Mary E. Whar- 
ton, Georgetown College, Georgetown, 
Ky.) ‘ 

26-29. American Heart Assoc., annual, 
scientific sessions, Cincinnati, Ohio. (Med- 
ical Director, AHA, 44 E. 23 St., New 
York 10.) 

27. Eastern Psychiatric Research Assoc., 
New York, N.Y. (T. R. Robie, 676 Park 
Ave., East Orange, N.J.) 

28-1. American Council of Independent 
Laboratories, 29th meeting, New York, 
N.Y. (H. M. Dudley, 4302 East-West 
Highway, Washington 14.) 

29-30. American Cancer Soc., scientific 
session, New York, N.Y. (ACS, Profes- 
sional Education Section, 521 W. 57 St., 
New York 19.) 

29-30. East Coast Conf. on Aeronauti- 
cal and Navigational Electronics, 3rd an- 
nual, Baltimore, Md. (W. D. Crawford, 
Westinghouse Electric Corp., Air Arm 
Div., Friendship International Airport, 
Baltimore 27.) 

29-31. Energy Resources Conf., Denver, 
Colo. (Energy Resources Conf., c/o Den- 
ver Chamber of Commerce, 1301 Welton 
St., Denver 4.) 

29-1. Conference on Climatology spon- 
sored by American Meteorological Soc., 
Asheville, N.C. (K. C. Spengler, 3 Joy 
St., Boston 8, Mass.) 

29-1. Society of Exploration Geophys- 
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icists, annual, New Orleans, La. (G. A. 
| Grimm, Tide Water Associated Oil Co., 
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« 29-2. Convention on Ferrites, Institu- 
tion of Electrical Engineers, London, Eng- 
land. (Secretary, IEE, Savoy Place, Lon- 
don, W.C.2.) 








L.D.attop......... mm 35 55 65 ###$75 90 100 += 160 31. Society of Vertebrate Paleontology, 
Stem length ....... mm_ 50 60 65 75 90 100 125 Minneapolis, Minn. (J. T. Gregory, SVP, 
For paper dia. ...... mm 55 SO 0 i265 m0 it 240 Peabody Museum of Natural History, Yale 
Number ineachcase.... 36 36 36 36 24 24 12 Univ., New Haven, Conn. ) 

Price each ........... m..30 56 48 <642°.76 160 








Less 10% in case lots, less 15% in assortments of 5 cases. (See issue of 17 August for comprehensive list) 


SCIENCE, VOL. 124 








502 





lew 
In- 
lew 


ers, 
son, 
ago 


En- 
Va. 
ash- 


nce, 
har- 
wn, 


ual, 
fed- 
New 


soc., 
Park 


dent 
York, 
West 


tific 
ofes- 
Sty 


auti- 
1 an- 
ford, 
Arm 
port, 


nver, 
Den- 
elton 


spon- 
Soc., 
3 Joy 


phys- 
G.- A. 
| Co., 


istitu- 
_ Eng- 
-Lon- 


ology, 
SVP, 
» Yale 


: list) 
IL. 124 


: 















RONALD BOOKs ... 


PSYCHOTHERAPY and 
CULTURE CONFLICT 


GEORGENE SEWARD, Ph.D., Uni- 
versity of Southern California. This newly 
published book thoroughly examines the 
psychodynamics peculiar to members of a 
variety of U.S. subcultures. It reviews 
Freudian and neo-Freudian systems, stress- 
ing their cultural aspects, and analyzes the 
problems of seven representative minority 
groups. Book suggests ways to adapt the 
data presented to therapeutic procedures. 
Four illuminating case studies are contrib- 
uted by Judd Marmor, M.D., from his psy- 
choanalytic practice. 285 pp. $6 


INTERPERSONAL 
DIAGNOSIS of 
PERSONALITY 


TIMOTHY LEARY, Ph.D., Research Di- 
rector of Psychology Research, Kaiser Foun- 
dation Hospital. New pioneering work offers 
a functional theory and methodology for 
personality evaluation. It examines the in- 
terpersonal factors of personality as proc- 
esses which people use to deal with others 
and to assess others and themselves in rela- 
tion to others. Presents an original per- 
sonality theory, a series of techniques for 
measuring interpersonal expressions at dif- 
ferent levels of personality, and an empiri- 
cal method for applying the theory and 
technique at the clinical level. Book sets 
forth new theories on interpersonal be- 
havior, fantasy expressions, symptoms, con- 
flict, etc. 154 ills., tables, 550 pp. Nov. 15. 

$12 


ENERGY and STRUCTURE 
in PSYCHOANALYSIS 


KENNETH MARK COLBY, M.D., 
San Francisco Institute of Psychoanalysis. 
This original study of the basic theory of 
psychoanalysis examines two  postulates— 
psychic energy and psychic structure— 
showing their usefulness and drawbacks in 
theoretical problems. Derives a new con- 
struct of psychic energy and a cyclic-cir- 
cular model of psychic structure which 
organizes innate and experiential factors 
into a structural, functional whole. “A 
penetrating revaluation of the fundamental 
concepts of energy, force, and ‘drive’. . .” 
—ERNEST JONES, M.D. /4 ills., 154 
bp. $4.50 


The TROUBLED MIND 


BEULAH C. BOSSELMAN, M.D., 
University of Illinois Medical School. A 
psychiatric study of success and failure in 
human adaptation. Presents a concise, lucid 
account of psychological and emotional 
development, offers a sound basis for early 
recognition of maladjustment, and stresses 
the role of preventive and supportive ther- 
apy. Describes contributions of various pro- 
fessional groups to the improvement of 
mental health. 206 pp. $3.50 








© Send for these books. Save post- 
age by remitting with order. 





THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 
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Here’s a NEW 
Greatly 


Improved 


Columbia 
PARAFFIN 
OVEN oe by Will 


Designed especially 








for individual or small class use 


efficient * portable « inexpensive - 


This newly designed model is highly efficient, portable, fireproof and 
inexpensive. It provides all the necessary conditions for infiltration, 
embedding, spreading, and drying. Can be used with equal efficiency, 
also, for fine cytological and larger histological objects, and for plant or 
animal tissue. 

Heat is provided by two 25 watt carbon-filament bulbs. Lamp intensity 
is controlled by taper wound rheostat with graduated dial. Heat can thus 
be adjusted to any paraffin melting point desired and can be regulated to 
melt upper portions of paraffin while bottom portions remain solid. 
Additional regulation is provided by adjustable ventilator in rear wall 
of oven. Specimens are never in danger of being overheated. 

A removable interior compartment collects drippings from pipettes. 
Circular opening in oven top holds a 100 ml beaker in which additional 


melted paraffin can be kept or it can be used for filtering paraffin. 


Oven is strongly constructed from heavy-gauge * 
tinned sheet with attractive baked-on hammer- 
tone exterior finish. The sliding tray has sliding 
shields to reduce drafts on receptacles while oven 
is open and tray exposed. Outside dimensions of 
oven: 13” long, 7” wide, 9%” high. Weight, 
6 pounds. 


IMMEDIATE DELIVERY FROM ALL FIVE 
WILL WAREHOUSES 


W il CORPORATION 
and subsidiaries 
Specialists in @ Scientific Supply 


ROCHESTER 3, N.Y. © ATLANTA 1, GA. + NEW YORK 12, N.Y. » BALTIMORE 24, MD. » BUFFALO 5, N.Y. 
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ANTARCTICA IN THE INTERNATIONAL 
GEOPHYSICAL YEAR 
(Geophysical Monograph No. 1 of the American Geo- 
physical Union; Publication No. 462 of National 
Academy of Sciences—National Research Council) 

This book, just published, is based on a Symposium on 
the Antarctic held in Washington, D. C., in April 1956. 
It comprises about 140 pages. It is illustrated, and in- 
cludes 16 papers by authorities on the Antarctic, with 
the Introduction by L. M. Gould. Also included is a 
42” x 42” map of the Antarctic compiled from the latest 
information for use in the current Antarctic planning. 

Aspects covered include the following: Geographic and 
Meteorological, Geological and Structural (including 
petrology), Upper Atmospheric Physics, Flora and Fauna, 
and the general program of the U.S. National Committee 
of IGY in the Antarctic. 


MATHEMATICIAN 
Ph.D. 


Several years experience. Knowledge of 
computer programming. To assist in a 
program of advanced weapons systems 


research. 


Work involves applying mathematical 
solutions to problems of hypersonic flow, 
theoretical analysis of diffusion bound- 


ary layer and terminal ballisties studies. 





The authors are: William E. Davies, Carl R. Eklund, 
Maurice Ewing, Bruce C. Heezen, E. O. Hulburt, Joseph 
Kaplan, George A. Llano, Finn Ronne, John Roscoe, 
Morton J. Rubin, A. H. Shapley, J. A. Simpson, Paul A. 
Siple, Robert P. Sharp, Duncan Stewart, E. H. Vestine, 
and H. Wexler. 


Price: $6.00 plus postage 





Write in confidence (not necessary 
to name present employer) to: 
Mr. W. Billingsley 
SPECIAL DEFENSE PROJECTS 








; Quantity discounts as follows: DEPARTMENT 
9 
2049 19% GENERAL @ ELECTRIC 


50 or more 20% 
Domestic Postage paid or allowed on orders received 
with payment in full. 


AMERICAN GEOPHYSICAL UNION 
1515 Mass. Ave., NW, Washington 5, D.C., U.S.A. 


3198 Chestnut Street, Room 100-D 
Philadelphia 4, Pa. 















































PERSONNEL PLACEMENT ; 
b 
F 
\ 
CLASSIFIED: 18¢ per word, minimum MU POSITIONS OPEN WA ||| POSITIONS WANTED ||! 
came twee CHIEF RESEARCH BIOCHEMIST required Veterinary Pathologist, Bacteriologist, D.V.M., 
a by the Saskatchewan Department of Public Ph.D. ; y € “4 
COPY for classified ads must reach Health. Duties: To supervise the biochemica 


SCIENCE 2 weeks before date of issue 
(Friday of every week) 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 


pathology, infectious diseases. Desires primarily 
research position. Box 218, SCIENCE, 9/14 


The Market Place 


BOOKS « SERVICES » SUPPLIES » EQUIPMENT 


aspects of psychiatric research in Saskatchewan. 
This includ-s the development and testing of 
hypotheses : «garding the biochemistry of schizo- 
whine for abnormal substances in 
defective enzyme systems, aminoac id 
metabolism) Qualifications: Ph.D. degree in 
factory credit is established. biochemistry and some successful experience in 
an organizec research program. Salary: In the 

Single insertion $22.00 per inch range $496 to $595 per month depending upon 

13 times in 1 year 21.00 per inch experience. Application Forms and further infor- 
26 times in 1 year 20.00 per inch mation available from_the Public Service Com- 
52 times in 1 year 19.00 per inch mission, Legislative Building, Regina, Saskat- 


teaching-rese -arch experience, comparative . } 




















For PROOFS on display ads, copy must chewan. Please mention competition 374356 ar So Pca | a Monthly ' 
reach SCIENCE 4 weeks before date when replying to this announcement. Applicants charge for Box e' 4 
of issue (Friday of every week) for this position will be given immediate con- 








ponte will be vos RR 
accoun asis—provi at satis- 
wine —_ = factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch | 
26 times in 1 year 20.00 per inch | 











iil POStrx0Ns_OPEN |i 


(a) Assistant Director, organization specializing 
in research involving statistics and auditing; 
prefer internist; Midwest. (b) Medical Science 
Writer; duties include surveying literature for 
technical staff and promotional department, phar- 
maceutical company; man_ required; $7000— 
$10,000. (c) Biochemist, Ph.D. ; research on the 
eye; some postgraduate teaching; university 
medical center, Midwest, $6000-$7000. (d) Two 
Pharmacologists, one for research in CNS field, 
other in cardiovascular research; pharmaceutical 
company; $7000-$8000. (e) Laboratory Super- 


Scientific Writer. Young M.D. or person with equiv- 
alent training in medical science with literary in- 
terest and talent to write technical material for 
the medical profession. Work involves interpretation 
of laboratory and clinical data on new drugs ex- 52 times in 1 year 19,00 per inch 
plaining composition, application, use, therapeutic 

action of new drug discoveries for F.D.A., scientific For PROOFS on display ads, copy must 
publications, and practising physicians. Large mid- reach SCIENCE 4 weeks before date 
western ethical pharmaceutical research and manu- of issue (Friday of every week). 
facturing organization. Please send complete résumé 
to Box 213, SCIENCE. 9/7, 14, 21 





























=< | {jill BOOKS AND MAGAZINES || 
Science Writer for new 516-bed research hospital 
and basic science research institute. Basic policy 








visor; prefer Ph.D., one of clinical sciences; new clinical and basic science research into the WANTED TO J 
300-bed hospital; $6000-$7000; near Chicago. problem of cancer and allied diseases. Salary URCHASE Sets and runs, foreign 
(f) Instructors in Physics and Mathematics ; open. Qualifications: bachelor’s degree and 2 . 


university under United States auspices; foreign. 
$9-14 Medical Bureau (Burneice Larson, Direc- 


years of writing experience. Box 221, SCI- and domestic. Entire 
ENCE. ew 11/23 SCIENTIFIC “a 
tor), Palmolive Building, Chicago. 


libraries and smaller 
PERIODICALS 
iil POSITIONS WANTED 


and BOOKS) Collections wanted. 
‘ Chemist; Ph.D.; 3 years’ teachin 7 years. WALTER J. JOHNSON, INC. 
ologist to test a method of long-range forecast- senior chemist and production snpertatendlack in 125 E. 23rd St.. New York 10, N. Y. 
ing. Apply, stating qualifications, to Elmer G. industry. Medical Bureau (Burneice Larson, 

Carlson, P.O. Box 153, Audubon, Iowa. x Director), Palmolive Building, Chicago. 











Meteorologist. A young open-minded meteor- 

















504 SCIENCE, VOL. 124 

















| 
| 


a, 








The Market Place 


BOOKS + SERVICES » SUPPLIES + EQUIPMENT 
iil BOOKS AND MAGAZINES |i 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
riodical files you are willing to sell at high mar- 
fet prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 


SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
———_————_ Your wants supplied from 
our Back Files of over 3,000, periodicals. 
Abrahams Magazine Service; N. Y. 3, N. Y. 

















[jill PROFESSIONAL SERVICES |i 





Project Consultation and Pro- 
precen duction Control Services in 
restance @ Biochemistry, Chemistry, Bacteri- 
FOUNDATION glogy, Toxicology — Insecticide 
Testing — Flavor Evaluation. 

WRITE FOR PRICE SCHEDULE 

WISCONSIN ALUMNI RESEARCH FOUNDATION 

P. O. BOX 2217-V * MADISON 1, WISCONSIN 






















LaWall & Harrisson we 
Bi. S, 1821 Walnut St, Philadelphia 3, Pa, q ’ Or 
op 4 
= 


BACTERIOLOGICAL 


CHEMICAL 


Pharmacologica 





TO AUTHORS 
seeking a publisher 


Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—it‘s free. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., N.Y. 1 


In Calif.: 6253 Hollywood Blvd., Hollywood 28 
In Wash., D.C.: 1010 Vermont Ave., NW 
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CONSISTENT RATS & MICE 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W.S. mice 























ACTH * Growth 

* Gonadotropins 
Estrogens * Androgens 
Corticoids * Progesterone 
Others 
,» HYPOPHYSECTOMIZED 
wae RATS 
¢: CUSTOM ENDOCRINE 

| 









iN SERVICES 
b Ee 8 write for details 


ENDOCRINE LABORATORIES 
MADISON, INC. 


Beltline Highway 





OF 


5001 lison, Wa 





HOLTZMAN RAT CO. 


Proven excellent in 
cancer research 
Rt. 4, Box 205 Madison 4, Wisc. 
Phone Alpine 6-5573 






























Write for Brochure & Bi-monthly 


Publication Chemistry in Action 
TRUESDAIL 
Laboratories, 
Inc. 


Chemists-Engineers 
Bacteriologists 





Roger W. Truesdall, Ph.D., 
President 

C. E. P. Jeffreys, Ph.D., 

Technical Director 







4101 No. Figueroa Street 
Los Angeles 65, Calif. * CA 5-4148 
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|||| SUPPLIES AND EQUIPMENT |||! 


{alotte 


Water Soluble pH Indicators 
Highly Purified 
Instantly Soluble 
No mixing — No waiting 








Send for LaMotte Catalog 


Chemical Controls for: 
pH, Chlorine, Phosphates 
and Polyphosphates, etc. 


LaMotte Chemical Prod. Co. 
Dept. H, Chestertown, Md. 











STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 
ESBE LABORATORY SUPPLIES 
459 Bloor St., W. Toronto, Canada 
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SEND FOR DETAILS 
ON THE NEW, 


ULTRA-COMPACT 
IGME-LARDY WARBURG 


714 MARKET PLACE 
is APPARATUS 


MADISON J w 


ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


HUMAN BRAIN 


Clear accurate detailed model of 
Human Brain used as authentic 














instructural material by Doctors 

and hundreds of schools and 

= colleges. Complete Pestpaid $5.98 

— Dept. S-96, OLIVER GARFIELD 
py 6CO., 126 Lexington Ave., New 
3 York 16, N. Y. 


























| Rats from the Wistar Strain| 











* e 

#| Laboratory Animals | = 
g since 1929 3 
3 ALBINO FARMS, PO Box 331 & 
5 RED BANK, NEW JERSEY a 


Swiss Mice — Albino Rabbits | 








SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
will be 


never sacrificed to 


quantity. 


Sprague-Dawley, Inc. 
P.O. Box 2071 


Madison 5, Wisconsin 


Phone: CEdar 3-5318 














SWISS MICE! 








| | for 
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TACONIC 

FARMS 
Rvcarwient ice Ae 











@ MICROSCOPES 
@ MICROTOMES 
ILLUMINATORS 
Specializing in Wild 
Zeiss and other 
imported equipment 





| 
| 





Write to 


ERIC SOBOTKA CO. 


102 West 42d St., New York, N. Y. 











‘ x her the hand of 
albino rats... siciters? 
Hypophysectomized 

Rats 
et the 
a an 
*Wister Strazns 
@ 
HENRY L. FOSTER, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 

















GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS New York Meeting 
by first class mail — early in December 


The General Program-Directory of the 123rd Meeting of the AAAS in New York City, Dec. 
26-31, 1956, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 

1. The two-session general symposium, “Moving Frontiers of 1. AAAS officers, staff, committees for 1956. 

Science,” arranged by the Committee on AAAS Meet- : f 

ings. 2. Complete roll of AAAS presidents and their fields. 
9 Tr ee Be ~ Scienti ~¢ Tech. * e . 
2. The six sessions of the Conference on Scientific and Tech 3. The more than 265 affiliated organizations. 

nical Editorial Problems. 
3. Details of the anniversary celebrations of the AAAS- 4, Historical sketch and organization of the Association; 


Gordon Research Conferences, Botanical Society of Amer- 
ica, Freud et al. 

4. Programs of the 18 AAAS sections (symposia and con- 
tributed papers). 

5. Programs of the more than 80 participating societies. 

6. The Special Sessions: AAAS, Academy Conference, Con- 
ference on Scientific Manpower, National Geographic 
Society, Phi Beta Kappa, RESA, Sigma Xi. 

7. Details of the Hotel Statler—center of the Meeting—and 
other hotels and session sites. 

8. Titles of the latest foreign and domestic scientific films 
to be shown in the AAAS Science Theatre. 

9. Exhibitors in the 1956 Annual Exposition of Science and 11. 
Industry and descriptions of their exhibits. 


the 1955 revised Constitution and Bylaws. 

Publications of the Association. 

AAAS Awards and Grants—including all past winners. 
Membership figures by sections. 

Section committees (Council members) in detail. 


Local committees. 


SS ese sae Se 


Future Meetings of the AAAS through 1962. 


New and current activities of the AAAS. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2)You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3)Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. OD Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


1b. 0 Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


ee) MRS RAa INA Seater eee ORG) 55.5 os 5 Waly, scalb oy 00.0.0. 0 00s sie 0 Coiuudie) 6a area 6 woosy sige co RARE RURRENER aaa tema Ls ae 
(Please print or typewrite) (Last) (First) (Initial) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


SEM HSS He KO Cee HOR Seek He ee ce CeO DP er ermeves Coed eee Foes 0 60d F680 Ce ee ee See ee Os Se 6b ee eee 


5. YOUR FIELD OF INTEREST 


CC COSTE PO THH STE COCO OC COS oed CHRO REDS HM OEA MECH SHC C TEMS SEE OS ORES COR 66S O86 O10 RE 


6. CONVENTION ADDRESS 


Coe eo oe eo Ee He eee eee HEHEHE SPHERE HH HEE HH EHH HEHEHE EHH HEHEHE SHOES EHO HE SHEESH EH SOOO EE®S 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. 
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PHOTOVOLT Densitometer 


for Partition Chromatography 
and Paper Electrophoresis 


Geared to your needs... 






For immediate delivery of 


L . 1 





at ical prices, 
NUTRITIONAL BIOCHEMICALS 
CORPORATION is geared to serve you. 


quality bi 





A COMPLETE SELECTION 
OF MORE THAN 150 
AMINO ACIDS AND 

PEPTIDES 
Typical Amino Acids 
Djenkolie Acid 
Glutamine 
Phenylalanine, 

D, DL, L 
Homoserine 
Homocysteine 
Histidine 
Valine, D, DL, L 
Ornithine, DIL, L : ete ee . 
Dopa, D, L, DL A photoelectric precision instrument for the rapid 
Asparagine, and convenient evaluation of strips and sheets 


4 y idea ia of filter paper in partition chromatography and 
or 




















paper electrophoresis. 








NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 


21010 Miles Avenue .. . Cleveland 28, Obio _ Write For 
New Catalog 


«eo August 1956 
. Over 1700 Items 
Write Dept. 102 | 








one 19” x 19” Lab-aid unit section 
holds up to 6500 1” microslides 


ae 


SS _ 
thick b \kheads: 
no i construc 


other bulky files need this much 
more space to hold as many slides 


Va REDERGEEOotE 
J 


ie 4 

TTL ti ttl 
» 

LLL 


pT RABAPEDEOHGE 


laboratory filing systems 


THE TECHNICON COMPANY 

P. O. Box 25 these un! 
Chauncey, New York 

Paris Office: COMPAGNIE TECHNICON «+ 7 rue Georges Ville + Paris 





Thomas, 





MAGNETIC STIRRERS 


For variable speed stirring action within either 


closed or open vessels 


> Swivel joint clamp provides convenience 
in mounting assemblies 


> With stirring bars sealed in Pyrex brand glass, 
Kel-F, or Teflon 


MAGNETIC STIRRING APPARATUS, Thomas. A 

compact, quiet-running apparatus which uti- 

lizes a rotating field of magnetic force to induce 

variable speed stirring action within either 

closed or open vessels. Now offered in two execu- 

tions, i.e. with either enclosed rheostat, which 
will facilitate manipula- 
tion in some assemblies; 
or with separate rheostat 
for control of speed at 
a distance of approxi- 
mately 30 inches from 
stirrer. 


Stirring is accom- 
plished by means of a 
small magnetized bar, 
sealed in heavy wall 


9235-R 


9235-C. 


he ¢ 


Stirring Apparatus, Magnetic, with enclosed 
, th , as above described. Rheostat, with 
graduated dial, is mounted in stirrer housing. Com- 
plete with two magnetized Stirring Bars A and B, i.e. 
one Kel-F coated, %-inch long X 14-inch diameter; 
the other Pyrex brand glass coated, 134 inches long by 
ije-inch diameter; also 5 ft. 3-wire connecting cord 
and conventional 2-prong plug cap and directions for 
use. Power consumption 7 watts; for 115 volts, 60 
cycles, a.c. only.. Without glass vessel 

9235-G. Ditto, but without Stirring Bars..... 31.00 
9235-R. Stirring Apparatus, Magnetic, Original Model, 
Thomas, similar to 9235-C but with separate rheostat 
for control of speed at a distance of approx. 30 inches. 
Complete with two Stirring Bars A and B 


9235-S. Ditto, but without Stirring Bars..... 34.95 


r 





Pyrex brand glass, Kel-F or Teflon plastic, 
which is placed in the liquid to be stirred and 
which is rotated by magnetic force applied 
beneath the container. This force consists of 
a permanent bar magnet attached to the shaft 
of an electric motor and mounted in an alumi- 
num housing with flat top 43< inches diameter 
and 414 inches high, on cast metal base. Can 
be used either on the table or on a support 
rod, attached by means of a clamp with 
swivel joints, 


Suitable for any stirring operation which in- 
volves 1 ml to 1 liter of liquids with viscosities 
up to that of a 50% glycerol solution. Particu- 


larly convenient for use in closed systems. Any 
type of vessel of glass, porcelain or non- 
magnetic metal can be used. 





MAGNETIZED STIRRING BARS 


9235-15. Stirring Bars, Magnetized, Glass Coated. 
Consisting of a cylindrical permanent magnet sealed in 
heavy wall Pyrex brand glass. 
Overall length, approx. inches h% 1% 
Diameter, approx. inches a A 
1.80 1.95 
9235-U7. Stirring Bars, Magnetized, Kel-F Coated, 
Vacuum Tested, Thomas. Consisting of a cylindrical 


permanent magnet sealed in a transparent, durable shell 
of Kel-F. 


Overall length, approx. inches 1% 2 
Diameter, approx. inches Ae Ae 
1.30 1.70 1.84 
9235-U8. Stirring Bars, Magnetized, Tefion Coated, 
Vacuum Tested, Thomas. Consisting of a cylindrical per- 
manent magnet sealed in a durable shell of Teflon, a tough, 
opaque white plastic. 
Overall length, approx. inches 1% 2% 
Diameter, approx. inches % % 
1.88 2.26 3.39 
10% discount in lots of 12, 15% discount in lots of 72 
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Copy of Bulletin 118 sent upon request. 


A.H.T.CO. 
[LABORATORY APPARATUS | 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas / 


Laboratory Apparatus and Reagents 


P.O. BOX 779 ¢ PHILADELPHIA 5, PA. 








